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the highest dosage, an increase in the incidence of hepatic 
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i -Y2 year Studies in rats of the Fischer 344 strain or 
in 2 year studies in mice of the HaM/ICR strain. Carcinogenici ty 
in humans cannot be fully excluded so that this possible risk of 
chronic administration must be weighed against the benefits 
of the drug (i.e. after a brief trial) for the individual patient. 
Usage in Pregnancy: The safety of Dantrium in women who are 
ar who may become pregnant has not been established; hence it 
should be given only when the potential benefits have been 
weighed against possible hazard to mother and child. Dantriumr 
should not be used in nursing mothers. 
Usage in Children: The safety of Dantrium in children under the 
age of 5years has not been established. Because of the possibility 
that adverse effects of the d rug could become apparent only 
after many years, a benefit-risk consideration of the long-term 
use of Dantrium is particularly important in pediatric patients. 
Drug Interactions: While a definite drug interaction with estrogen 
therapy has not yet been established, caution should be observed 
if the two drugs are to be given Concomitantly. Hepatotoxicity 
hes occurred more often in women over 35 years of age receiving 
concomitant estrogen therapy. 
Precautions: it should be used with caution in patients with 
impaired pulmonary function. in patients with impaired cardiac 
function due to myocardial disease, and in patients with a history 
of previous liver disease or dysfunction (See Warnings). AISO, 
Dentrium may evoke a photosensitivity reaction. Patients should 
be cautioned against driving a motor vehicle or participating in 
hazardous occupations while taking Dantrium. Caution should 
be exercised in the concomitant administration of trang uilizing 
agents. 
Adverse Reactions: The most frequently occurring side effects 
of Dantrium have been drowsiness, dizziness, weakness, general 
maiaise, fatigue, and diarrhea. Other side effects according to 
system are: Gastrointestinal: Constipation, G.I. bleeding, anorexia, 
swallowing difficulty, gastric irritation, abdominal cramps: 
Hepatobiliary: Hepatitis (See Warnings); Neurologic: Speech 
disturbance, seizure, headache, lightheadedness. visual 
disturbance, diplopia, alteration of taste, insomnia; Cardiovasc u ar: 
Tachycardia, erratic blood pressure, phlebitis; Psychiatric: 
Mental depression, mental contusion, increased nervousness: 
Urogenital: Increased urinary frequency, crystalluria, difficult 
erection, urinary incontinence and/or nocturia, difficult 
urination and/or urinary retention; Integumentary: Abnormal! 
hair growth, acne-like rash, pruritus, urticaria, eczematoid 
eruption, sweating; Musculoskeletal: Myalgia. backache: 
Respiratory: Feeling of suffocation; Special Senses: Excessive 
tearing; Other: Chills and fever. 
Drowsiness, dizziness, weakness, general malaise and fatigue 
are generally transient, occurring early in treatment and can 
often be obviated by beginning with a lower dose and increa sing 
dosage gradually until an optimal regimen is established. 
Diarrhea may be severe and may necessitate temporary with- 
drawal of Dantrium therapy. If diarrhea recurs upon readministra- 
tion of Dantrium, therapy should probably be withdrawn 
permanently, 
Dosage: The complete prescribing information on dosage and 
administration should be consulted before initiating therapy. I 
is important that the dosage be titrated and individualized for 
maximum effect. The lowest dose compatible with optimal 
response is recommended. 
In view of the potential for liver ue in long-term Dantrium 
use, therapy should be stopped if benefits are not evident 
within 45 days. l 
Adults: Begin therapy with 25 mg once daily: increase to 25 mg 
two, three or four times daily and then by increments of 25 mg up 
tc as high as 100 mg two, three. or four times daily if necessary. 
Anoccasional patient will require up to 200 mg four times daily. 
Each dosage level should be maintained for four to seven days. 
ic determine the patient's response. The dose should not be 
increased beyond, and may even have to be reduced to, the 
amount at which the patient received maximal benefit without 
adverse effects. 
Children: A similar approach should be utilized, starting with 1.0 
mg/kg of body weight once daily; this is increased to 1.0 mg/kg 
two, three, or four times daily and then by increments of 0.5 mg/kg 
up :o as high as 30 mg/kg two, three, or four times daily if 
necessary. Doses higher than 100 mg four times daily should not 
be used in children. 
Overdosage: General supportive measures should be employed 
along with immediate gastric lavage. For further information 
See package insert. 
How Supplied: Dantrium is available in: Ml 25 Ma onaque orange 
anc light brown capsules (coded “Eaton 030” in black), supplied 
ir bottles of 100, 500 and unit dose 100’s; li 50 mg opaque _ 
orange and dark brown capsules (coded “Eaton 031" in white}, 
Supplied in bottles of 100; lil 75 mg opaque orange capsules 
(coded "Eaton 032" in black), supplied in bottles of 100; 
W 100 mg opaque orange and light brown capsules (coded 
"Eaton 033” in white), supplied in bottles of 100 and unit 
dose.100's. 
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not seen in 2-14 d 


product, phone Norwich, New York 607-335-2565. 


® Eaton Laboratories Inc. 
Manati, Puerto Rico 00701 
a subsidiary of | 

- Morton-Norwich Products, inc. 


Address medical inquiries to... 
Eaton Laboratories, Medical Department 

















QUALITY 
IN IMAGING 


Coronals and sagittals from a series of contigwous 
3mm slice: by manipulation of the data, not the 


Ceronals generated in less than 10 seconds, sagëttals 
in less than 49 seconds, both by executing a single 
command 


Thin 3mm transverse slice thickness for high resolu- 


tien of smdl! pathology. 


Neuro-C@iT 


SCANNER SYSTEM 


Polylaminar'" mode for 6, 9 and 12mm s. ice thick 
ness at low dose. 


Source and detectors mounted on a continuous! 
rotating gantry for fast scan times. 


Sophisticated computer system with mary innova 
tive features at the physician’s fingertips. 


On-line mass storage capability of 1000 imeges allow 
ing examination at physician's convenience. 


artronix 


INCORPORATEELC 


1314 HANLEY INDUSTRIAL COUR” 
ST. LOUIS, MISSOURI 63744 U.S. Ai 
TEL: 314-968-4740 TWX: 910769-167& 


2. a FAC ERÁZAABTRSMZ ACT MOCKED .§ OOCYTE 2949 
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propriate maintenance dose, you 
5.5. secure in the know edge that 





can prescribe a single tablet of Endep 


MPPUPIRURRPRONFMAK 


„you can adjust the dose by a half tablet without requiring the patient to 
obtain a new Rx. The simplicity of this h.s. schedule not only encourages 
npliance, but lessens the likelibood of anticholinergic and sedative side 


ts during daytime. 
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Scored tablets h.s. red 








| Bedtime dosage means tbat the patient has onl 
of Endep to remember, thus minimizing 


as ossible confusion with other 
medications taken concomitantly. The built-in flexi ility of the scored tablet 
permits bal 


"strength dosage adjustments without confusin the patient 
with a new color or size of medication. | = 















long- term maintenance 
“more practical: 


Scored tablets h.s. promote economy 





The economy of Endep “amitriptyline HCI) is particularly evident 
« during loag-term maintenance therapy, when your patient is purchasing refills of 
the single streudtb " have prescribed. The b.s. schedule enables you to prescribe 
a single strength in place of a more expensive multiple-dose prescription. The scored 
tablet permits you to adjust the regimen without putting the patient through the 
expense of a new prescription fee, without wasting tablets and without necessitating 


the purchase of more costly multiple-dose refills. 





d. amitriptyline HCI Roche 


Before presc-ibing, please see following page for a summary of product information. 
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Endep (amitriptyline HCI) 
is scored for precise, 

. convenient adjustment 
of dosage. 


Ti A ne " 
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Half-tablet adjustment 
—. of dosage does not require 
a new Rx. 


- Q X OC 


Single daily h.s. dosage 
|... promotes compliance and 
F 


= 


UT 


economy. 


Compliance with 
practical regimen promotes 
optimal response. 


Before prescribing, please consult complete 
product information, a summary of which 
follows: 


Indications: To relieve symptoms of depression 
(notably endogenous depression) and depression 
accompanied by anxiety. 


Contraindications: Known hypersensitivity. Do 
not use with monoamine oxidase (MAO) inhibitors 
or within at least 14 days following discontinuation 
of MAO inhibitors since hyperpyretic crises, severe 
convulsions and deaths have occurred with con- 
comitant use; then initiate cautiously, gradually 
increasing dosage until optimal response is 
achieved. Use not recommended during acute 
recovery phase after myocardial infarction. 


> 





antihypertensives. Use with caution in patients with 
history of seizures, urinary retention, angle-closure glau- 
coma, increased intraocular pressure. Closely supervise 
cardiovascular patients, hyperthyroid patients 

and those receiving thyroid medications. ! 

( Arrhythmias, sinus tachycardia and aa 
prolongation of conduction time E. 
reported with use of tricyclic anti- ECC o 
depressants, including amitriptyline . 
HCI, especially in high doses. Myocardial | 
infarction and stroke reported with use 100 mg 

of this class of drugs.) May impair alertness; warn against 
hazardous occupations or driving a motor vehicle during 
therapy. Weigh possible benefits against hazards during 
pregnancy, the nursing period and in women of child- 
bearing potential. Not recommended in children under 12. 





Precautions: May exaggerate symptoms in schizo- 
phrenic and paranoid patients, or shift manic-depressives 
to manic stage; reduce dose or administer major tran- 
quilizer concomitantly. Close supervision and careful 
dose adjustments required when given with anticholin- 
ergic or sympathomimetic agents. Exercise care in 
patients receiving large doses of ethchlorvynol; transient 
delirium reported with concomitant administration. May 
enhance effects of alcohol, barbiturates and other CNS 
depressants. Because of the possibility of suicide in de- 
pressed patients, do not permit easy access to large drug 
quantities in these patients. Because it may increase haz- 
ards of electroshock therapy, limit concomitant use to 
essential treatment. If possible, discontinue drug several 
days before elective surgery. Both elevation and lowering 
of blood sugar levels have been reported. 


Adverse Reactions: Note: This list includes a few ad- 
verse reactions not reported with this specific drug but 
requiring consideration because of similarities of tricyclic 
antidepressants. Cardiovascular: Hypotension, hyperten- 
sion, tachycardia, palpitation, myocardial infarction, 
arrhythmias, heart block, stroke. CNS and Neuromuscular: 
Confusional states; disturbed concentration; disorienta- 
tion; delusions; hallucinations; excitement; anxiety; 
restlessness; insomnia; nightmares; numbness, tingling 
and paresthesias of the extremities; peripheral neuro- 
pathy; incoordination; ataxia; tremors; seizures; alter- 
ation in EEG patterns; extrapyramidal symptoms; 
tinnitus. Anticholinergic- Dry mouth, blurred vision, dis- 
turbance of accommodation, constipation, paralytic ileus, 
urinary retention, dilatation of urinary tract. Allergic. 
Skin rash, urticaria, photosensitizaticn, edema of face 
and tongue. Hematologic: Bone marrow depression includ- 
ing agranulocytosis, eosinophilia, purpura, thrombocyto- 
penia. Gastrointestinal: Nausea, epigastric distress, vomiting, 
anorexia, stomatitis, peculiar taste, diarrhea, parotid 
swelling, black tongue. Endocrine: Testicular swelling and 
gynecomastia in the male, breast enlargement and 


* galactorrhea in the female, increased or decreased libido, 


elevation and lowering of blood sugar levels. 














" au ca vo RD a ei 
about Ende ] 
a 10 mg i» 
E 50 mg E. 25 mg 
t 
y Every tablet of Warnings: May block action of guanethidine or similar Otber: Dizziness, 





weakness, fatigue, 
headache, weight zain or loss, 
increased perspiration, urinary fre- 
quency, mydriasis, drowsiness, 
jaundice, alopecia. Withdrawal 
Symptoms: Abrupt cessation of treatment 
after prolonged administration may 
b. produce nausea, heacache and malaise. 
LU. These are not indicat:ve of addiction. 


Dosage: Initiate at low levels, 
increase gradually; watching for signs 
of intolerance. As long as 30 days 
may elapse before adequate antide- 
pressant effect develops; sedative effect 
may be noted earlier. 


Initial Adult Dosage: Outpatients — 25 mg t i.d., may be 
increased to 150 mg/day. Add increased crug to after- 
noon and/or bedtime doses. Alternate — 50 to 100 mg 
b.s.. gradually increasing h.s. dose up to 159 mg/day. 
Hospitalized Patients — Llp to 100 mg/zav; increase 
gradually to 200 mg if necessary. A few pztients may 
require 300 mg /day. 









150 mg 


Adolescent and Elderly Patients: In general 10 mg t.i.d. with 
20 mg h.s. may be satisfactory for those who do not 
tolerate higher doses. 


Maintenance Dosage: With symptomatic improvement, 
reduce dosage to lowest amount that gives relief, usually 
25 mg bid. to q.i.d., or 10 mg q.i.d. Continue maintenance 
therapy 3 months or longer to avoid relapse. 


Overdosage: Immediately hospitalize petient suspected 
of having taken an overdose. Treatment is symptomatic 
and supportive. IV administration of 1 to 3 mg physostig- 
mine salicylate reported to reverse the symptoms of 
amitriptyline poisoning. See complete product informa- 
tion for manifestations and treatment. 


Supplied: 10-mg, 25-mg, 50-mg, 75-mg, 100-mg and 
150-mg scored tablets — bottles of 100 anc 500; 
Tel-E-Dose* packages of 100; Prescription Paks of 60 
(10 mg, 25 mg and 50 mg) or 30 (75 me, 100 mg and 
150 mg), available singly and in trays o: 1C. 


dme 
Hodie aborsie ; 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07 110 
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medical texts, this new book deels 
anc comprehensively with the men al 
<aminaior in neurology. It can help tie 
me whether emotional or behev- 
he result of a specific organic brein 
isycniatric impairment. It provides a 
saring cognitive and emotional defi- 
residual strengths. In some casss, 
‘format wired may relate damage to cər- 
agions: of ‘he brain. 
ous desit e ae cescribed in detail — giving stg- 
along with clinically useful inter- 
probable answers. As a further 
sure, there are two helpful apperdi- 
dard Deychol logical Tests and Composite 
‘aus =xemination. Concise yet thorough, 
























Er e follow: un 5coks for my examination: 
ACH Tae Mental Status Examination $7.95 (paver) 


.. $7.25 (paper) 
. $6.95 (per) 





veurological Examination . 
isls ef Clinical Neuroanatomy ... 


Human Nervous System .... $6.95 (paper 


by Richard L. Strub, MD and F. William Black, PhD 


Foreword by Norman Geschwind, MD ao em 


.DAVIS COMPANY / 2UBLISHERS 


the book is useful for both the busy pract tioner: 
the student. 


















Contents 
Levels of consciousness 
Attention 
Behavioral observations 
Language 
Memory 
Constructional ability 
Higher cognitive functions 
Related cortical functions 
Summary of examination 
Further evaluations 
Standard psychological tests 
Composite mental status examination 
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permanent property of the ARCHIVES and may not be 
_ published elsewhere without permission from the publisher 
J— (AMA). 
/— [n addition, in view of The Copyright Revision Act of 1976, 
_ effective Jan 1, 1978, all transmittal letters to the editor must 
.contain the following language before manuscripts can be 
-reviewed for possible publication: “In consideration of AMA's 
"taking action in reviewing and editing my (our) submission, the 
author(s) undersigned hereby transfers, assigns, or otherwise 
conveys all copyright ownership to the AMA in the event that 
uch work is published by the AMA." We regret that trans- 
mittal letters not containing the foregoing language signed by 
all authors of the manuscript will necessitate return of your 
manuscript. 
Author Responsibility.—All accepted manuscripts are 
bject to copy editing. The author will receive an edited 
ypescript rather than galley proofs for approval. The 
iuthor is responsible for all statements in his work, 
ncluding changes made by the copy editor. 
' Designate one author as correspondent and provide his 
ddress and telephone number. Order reprints at the time 
e typescript is returned after editorial processing. 
ecify address to which requests for reprints should be 
nt. 
Manuscript Preparation.-Submit an original typescript 
d two high-quality copies of the entire manuscript. All 
‘copy (including references, legends, and tables) must be 
typed double-spaced on 22 x 28 em (8! x 11-inch), heavy- 
duty white bond paper. Ample margins should 5e 
provided. 
= Refer to patients by number (or, in aneedotal reports, by 
fictitious given names). Real names or initials should not 
used in the text, tables, or illustrations. 
 Titles.—Titles should be short, specific, and clear. They 
hould not exceed 42 characters per line, including punetua- 
ion and spaces, and be limited to two lines, if possible. The 
. page should include the full names and acade 
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ations of all authors, the address to which requests for 
nts should be sent, and, if the manuseript was 
ented at a meeting, the name of the organization, 
and date on which it was read. 
style of Writing.—The style of writing should conform to 
acceptable English usage and syntax. Slang, medical 
jargon, obscure abbreviations, and abbreviated phrasing 
are to be avoided. 
. Informed Consent. — Manuscripts reporting the results cf 
experimental investigations of human subjects must 
ichide a statement to the effect that informed consent 
‘as obtained after the nature of the procedure(s) had been 
illy explained. 
 Abstract.—Provide an abstract (135-word maximum) of 
the article, including statements of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical 
order (not alphabetically). Once a reference is cited, all 
subsequent citations should be to the original number. AB 
references must be cited in the text or tables. Unpublished 
data and personal communications should not be listed as 
. references. References to journal articles should inelude (1: 
. author(s), (2) title, (3) journal name (as abbreviated in 

* i 



























index Medicus), olume number, (5) inclusive page 
numbers, and (6) year, in. that order. References to books 
should include (1) author(s), (2) chapter title (if any), (3) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator should be included 
when appropriate. The author is responsible fcr the 
accuracy and completeness of the references and for their 
correct text citation. . 

Metricatian.—Al] measurements must be in metrie units. 
English units may also be given parenthetically if the 
measurements were originally done in English units. 

Hlustrations.-Use only those illustrations that clarify 
and augment the text. Submit illustrations in dup icate, 
unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photoccpies). Figure 
number, name of senior author, and arrov indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal Magnification and stain 
should be provided when pertinent. Illustrations saould 
preferably be in a proportion of 12.5 x 18 em (5x 7 
inches). 

An experienced medical illustrator should be emp oyed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to kand- 
lettered labels. If halftone artwork with labels is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels and leaders should 
be apphed directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add significantly te the 
published manuscript. The AncuivEs will pay part of the 
expense of reproduction and printing eclor illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author's 
share is $275.00 for up to six square-finished ‘Illustrations 
that can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to the author at 
cost. Positive color transparencies (85 mm preferred) must 
be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends. — Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
toa maximum of 40 words. 

Photographie Consents.—A letter of consent must 
accompany all photographs of patients in which a pcssi- 
bility of identification exists. It is not sufficient to ccver 
the eyes to mask identity. 

Acknowledgments. — Illustrations from other publications 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of journal or beok, 
volume number, page(s), month, and year. The publisher's 
permission to reprint should be submitted to the ARCHIVES 
after the manuscript has been formally aceepted. 

Statistical Review.—Manuscripts containing statist cal 
evaluations should include the name and affiliation of Me 
statistical reviewer. 

Tables.—Each table should be typed double-spaced, in- 
cluding all headings, on a separate sheet of 22 x 28 2m 
(52 X ll-inch) paper. Do not use larger size paper. I?*a 
table must be continued, use a second sheet and repeat all 
heads and stubs. Each table must have a title. 
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thy tat in the field of medical instrumentation, 

best s good enough. This team is composed of experts 
ering, purchasing, production, qualit control, sales 

riation application and service. They are making sure that the 
ine cf instrumentation continues relia»ly to meet your needs. 
i. with an aye to the future, they are working together to insure that 
'har:ec frontiers of medical instrumentatiom are explored honestly. 
'continue to make available the very best solutions to new 


. 2 


loring instrumentation needs. 
ine of EEG recording instruments. 
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Because Cylert offers a lot: 






perse ret supervision 








Co dm of medication by the parent 
ches "able dosage form XH 
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"m administration —— When not to use medication 


iministered as a single | Cylert should not be used for (and will r no 
> each morning. | be effective in) simple cases of overactivit 
: in school age children. 















e recommended starting dose is 
375m 2/ day This daily dose should be Neither should it be used in the child who 
gradually increased by 18.75 mg at one exhibits symptoms secondary to environ 
— week! intervals until the desired clinical mental factors and/or primary psychiatr 
7 og ponse s obtained. The effective daiy disorders, including psychosis. * 
e snap ches tios, The physician should rely on a complete. 
"xai 8 d f li 112.5 history of the child and a thorough 
aily dose of pemoline is VIRES description of symptoms from both 
mirovenient with Cylertis — parents and teacher before postulating 
smeg the "— senelis a diagnosis of MBD. 


= | 


Please see next page for Prescribing Information. 
ig tnyormation. 
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= (pemoline) - 
- Prescribing Information 


. Description: Cylert (pemoline) isa 

. central nervous system stimulant. Pemoline 
is structurally dissimilar to the 
_amphetamines and methylphenidate. 

. Hisanoxazolidine compound and is 

- chemically identified as 2-amino-5-phenyl-2- 
oxazolin-4-one. 

z= Pemoline is a white, tasteless, odorless 
powder, relatively insoluble (less than 1 
mg./ml.) in water, chloroform, ether, 
acetone, and benzene: its solubility in 95% 
-ethyl alcohol is 2.2 mg./ml. 

Cylert (pemoline) is supplied as tablets for 
al administration. 


linical Pharmacology: Cylert 
moline) has a pharmacological activity 
ilar to that of other known central 
vous system stimulants; however, it has 
imal sympathomimetic effects. Although 
udies indicate that pemoline may act in 
imals through dopaminergic mechanisms, 
€ exact mechanism and site of action of the 
drug in man is not known. 
he serum half-life of pemoline is 
roximately 12 hours. Peak serum levels 
he drug occur within 2 to 4 hours after 
stion of a single dose. Multiple dose 

ies in adults at several dose levels 
dicate that steady state is reached in 
roximately 2 to 3 days. 
“Metabolites of pemoline include pemoline 
onjugate, pemoline dione, mandelic acid, 
unidentified polar compounds. Cylert is 
creted pum by the kidneys; 
proximately 75% of an oral dose is 
covered in the urine within 24 hours, 
pproximately 43% of pemoline is excreted 
hanged. 
ylert (pemoline) has a gradual onset of 
on in children with minimal brain 

action. Using the recommended 
le of dosage titration, significant 
ical benefit may not be evident until the 
ua fourth week of drug administration. 








: ial Dae Considerations: The 
ec f minimal brain dysfunction (MBD) 
nown. A ue MBD involves thé 






ere Sipe. Short attention span, 
actibility, emotional lability, and 
npulsivity. Nonlocalizing (soft) 

rological signs, learning disability, and 

ormal EEG may or may not be present. 
e diagnosis of MBD must be based upon a 
mplete history and evaluation of the child 
not solely on the presence of one or 
ore of these characteristics. 
rug treatment is not indicated for all 
ildren with MBD. In the primary therapy 
MBD, appropriate educational placement 
‘essential and psychosocial intervention is 
; generally necessary. When these measures 
alone are insufficient, the decision to 
prescribe stimulant medication will depend 
“upon the physician’s assessment of the 
chronicity and severity of the child's 
ymptoms. Stimulants are not intended for 
ise in the child who exhibits symptoms 
econdary to environmental factors and/or 
imary psychiatric disorders, including 
“psychosis. 
























Contraindications: Cyler: (pemoline) is 
contraindicated in patients with known 


hypersensitivity or idiosyncrasy to the Crug. 
‘See ADVERSE REACTIONS.) 


Warnings: Cylert is not recommended for 
children less than 6 years of age since its 
safety and efficacy in this age group have not 
been establ ished. 


efficacy of the onse erm use of Cylert in 
children with minimal brain dysfunction are 
not yet available. 

A temporary suppression of the predicted 
growth rate (weight and/or height gain) has 
been reported for children receiving long- 
term stimulant therapy A definite causa! 
relationship between stimulant drugs and 
this finding has not been established. 


Precautions: Liver function tests should 
be performed periodically during therapy 
with Cylert. The drug should be 
discontinued if abnormalities are revealed 
and confirmed by follow-up tests. (See 
ADVERSE REACTIONS regarding reports 
of abnormal liver function tests and 
jaundice.) 

Cylert should be administered with 
caution to patients with significantly 
impaired hepatic or rena! function. 

The interaction of Cylert with other drugs 
has not been studied in humans. Patients 
who are receiving Cylert concurrently with 
other drugs. especially drugs with CNS 
activity, should be monitored carefully. 

Cylert failed to demonstrate a potential for 
self-administration in primates. However, 
the pharmacologic similarity of pemoline te 
other psychostimulants with known 
dependence liability suggests that 
psychological and/or physical dependence 
might also occur with Cylert. There have 
been isolated reports of transient psychotic 
symptoms occurring in adults following the. 
long-term misuse of excessive oral doses of 
pemoline. Cylert should be given with 
caution to emotionally unstable patients who 
may increase the dosage on their own 
initiative. 

Usage during Pregnancy and Lactation: 
The safety of Cylert (pemoline) for use 
during pregnancy and lactation has not been 
established. 

Fertility, reproduction, and teratology 
Studies were conducted in laboratory 
animals. Pemoline, in doses of 18.75 or 37.5 
mg ./kg /day, had no effect on the fertility of 
male or female rats. The drug, when given to 
pregnant rats (from gestation day 15 through 
weaning) and to rabbits (from gestation days 
6-18) at these same dosage levels, produced 
no teratogenic or embryotoxic effects, and 
had no effect on the viability of the young at 
birth. However, increased incidences of 
sullbieths and cannabilization were observed 
when pemoline was given ic rats at these 
dosage levels, beginning 14 days prior to 
conception. 


Adverse Reactions: Insomnia is the 
most frequently reported side effect of 
Cylert: it usually occurs early in therapy, 
prior to an optimum therapeutic response. In 
the majority of cases it is transient in nature 
or responds to a reduction in dosage. 

Anorexia with weight loss may occur 
during the first weeks of therapy. In the 
majority of cases it is transient in nature; 
weight gain usually resumes within three to 
six months. 


— 7 7 31,5 mg. tablets (orange-cclored) c) 
vin bottles of 100 n mese) snc 































Stomach ache, skin rashes, increased 
irritability, mild depression, nausea, 
dizziness, headache, drowsiness, and 
hallucinations have been reported. : 

Elevations of SGOT, SGPT, and serum 
LDH have occurred in patients takirg 
Cylert, usually after several months of 
therapy. These effects appear to be 
reversible upon withdrawal of the drug, and 
are thought to be man festations of a delayed 
hypersensitivity reaction. There have also 
been a few reports of jaundice occurring in 
patients taking Cylert, a causal relationship 


between the drug and this clinical finding has 


not been established. 

There have been reports of dyskinetic 
movements of the lips. face, and extremities 
occurring with the use of Cylert. Convulsive 
seizures have also been reported. A definite 
causal relationship between Cylert and these 
reactions has not been established. 

Mild adverse reactions appearing early 
during the course of treatment with Cytert 
often remit with continuing therapy. I? 
adverse reactions are of a significant o7 
protracted nature, dosage should be reduced 
or the drug discontinued. 


Overdosage: Signs and symptoms of 
acute Cylert overdosage may include 
agitation, restlessness, hallucinations, 
tachycardia. The treatment for an acute 
overdosage of pemoline is essentially the 
same as that for an overdosage of any CNS 
stimulant. Management is primarily 
symptomatic and may include induction of 
emesis or gastric lavage, sedation, and cther 
appropriate supportive measures. 

Results of preliminary studies in dogs 
indicate that extracorporeal hemodialysis 
may be useful in the management of Cylert 
overdosage; forced diuresis and peritonzal 
dialysis appear to be of little value. 


Dosage and Administration: Cylert 
(pemoline) is administered as a single oral 
dose each morning. 

The recommended starting dose is 37.5 
mg./day. This daily dose should be gradually 
increased by 18.75 mg. at one week inter sals 
until the desired clinical response is 
obtained. The effective daily dose for most 
patients will range from 56.25 to 75 mg. The 
maximum recommended daily dose of 
pemoline is 112.5 mg. 

Clinical improvement with Cvlert is 
gradual. Using the recommended schedu e 
of dosage titration, significant benefit mar 
not be evident until the third or fourth week 
of drug administration. Drug administration 
should be interrupted occasional y (once or 
twice a year) to determine if behavioral 
symptoms are sufficient to require continued 
therapy. 


How Supplied: Cylert (pemoline) is 
supplied as monogrammed. grooved table:s 
in three dosage strengths: 

18.75 mg. tablets (yellow-colored) in ee 


bottles of 100 (NDC 0074-6025-13) 


37.5 mg. tablets (orange-colored) in bott es 


_ of 100 (NDC 0074-6037-13) 


75 mg. tablets (tan-colored) in bottles of 
100 (NDC 0074-6073-13) * 

Cylert Chewable is supplied as mono- 
grammed, grooved tablets in one dosage 
strength: 
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^ . ambalance 


| 
a central problem 
in the management of Parkinson's disease 


by helping to correct 
dopamine/acetylcholine imbalance 





may help bring the world of the 
parkinsonian patient back into balance 


See last page of advertisement for brief summary of prescribing information. 





a combination of | 


Sineme carbidopa and levodopa 


can mean aworld of difference 
for some parkinsonian patients... 





Symptomatic relief 


SINEMET usually relieves the major 
symptoms of Parkinson's disease: 
rigidity 
bradykinesia 
tremor 


Improved performance 
of daily activities 


Symptomatic relief of Parkinson’s 
disease may enable some patients 
to carry out such routine daily 
activities as: 

dressing 

walking 

eating 

maintaining personal hygiene 


SINEMET is contraindicated in: 


Patients receiving monoamine oxidase inhibitors. 
These inhibitors must be discontinued at least two 
weeks prior to initiating therapy with SINEMET. 


Patients with known hypersensitivity to this drug. 


Patients with narrow-angle glaucoma. (Patients 
with chronic wide-angle glaucoma may be treated 
cautiously if intraocular pressure is well controlled 
and the patient is monitored carefully for changes in 
intraocular pressure during therapy.) 


Patients with suspicious, undiagnosed skin lesions 
or a history of melanoma. Because levodopa may 
activate a malignant melanoma, SINEMET should not 
be used in these patients. 


All cautionary information with le 'vodopa 
also applies to SINEMET. Turn ?o the last page for 
additional information. 








ey, containing 25 mg carbidopa*and 
^7 250 mg levodopa 


levodopa 


SINEMET- 25/250 t.i.d. or q.i.d. is the suggested starting dosage for most patients. 
And, since mostpatiests can be maintained on only one or two tablets t.i.d., SINEMET-25/250 


is the rnos£ cC iert strength. 










y dec NEMET should be chosen that wi provide approximately 70 to 100 mg 
of cart Raf Dacis ‘studies show that peripheral dc pa decarboxylase is saturated 
by carbidcpa at approximately 70 to 100 mg per day. 
SINEMET-25./250 is the most convenient strength for providing the proper amount 
of carbidopa necessary for optimal therapeutic respo ise. For example, one SINEMET-25/250 
LLC. provides 75 mg ef carbidopa—an adequate amount of carbidopa for maximum 
utüiza::oneof levodopa, with less nausea and vomitinz. 














(T 250 250 ls bise most convenient strength or providing the proper amount 
deoa. For example, one SINEMET-25/250 t.i.d. provides 750 mg ot levodopa-the 
per amount of Eevodopa for patients previously oa 3000 mg of levodopa. 
SINEM: T-10/10C. containing 10 mg carbidopa*anc 100 mg levodopa, is the preferred 
strength for patients who are not on levodopa or for patients on levodopa who have 
been “akiag less thar 1500 mg per day. 

Start wath SENEMET-10/100 t.i.d and increase by 1 *ablet every day or every other day until 
a dosage 2 at f 6 tablets4s reached. If further titration is necessary, change the patient 
SINEMET g, at a dosage of 1 tablet t.i.d. 
XTE: 7 atents on SINEMET will eventually require SINEMET-25/250 for optimal 
central ex "m BUR of Parkinson's disease. 

sege considerations 
inue ievodopa at least 8 hours before SINEMET is begun. A time interval shorter 
hours may crease the risk of levodopa-induced adverse reactions. 
'regsed brain dopamine levels, botF therapeutic and adverse reactions 
Aly, irvolurtary movements and mental disturbances) occur at lower doses and 
E pd with 5! PNEMET than with levodopa. In order to reduce adverse reactions, 
iti is recessary to incividualize therapy and to monitor the patient closely during the dose 
adjustment perioc. The occurrence of involuntary movements may require dosage 

Ec ics. Bleoharospasm may be a useful sign of excess dosage in some patients. 

Insiract m not to take levodopa with SINEMET unless you specifically recommend it. 
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function should be monitored with particular care during period « 
: " i : of initial dosage adjustment, in a facility wth provisions for e 
Carbidopa: a key ingredient in SINEMET intensive cardiac care. — ^ | . 
As with levodopa, there is possibility oi upper G.I. hemorrhage 
in patients with history of peptic ulcer. 

Usage in Pregnancy and Lactation: Although effects of 
SINEMET on human pregnancy and lactation are unknown, both 
levodopa and combinations oí carbidopa and levodopa have 
caused visceral and skeletal malformations in rabbits. Use of 
SINEMET in women of childbearing potential requires that antici-W * 
pated benefits of the drug be weighed against possible hazards to 
mother and child. SINEMET should no: be given to nursing 
mothers. 

Usage in Children: Safety of SINEMET ir patients under 18 has 
not been established. * 
Precautions: As with levodopa, periodic evaluations o! hepatic, 
hematopoietic, cardiovascular, and renal function are recom- 
mended during extended therapy. 

Patients with chroni wide-angle glaucome may be treated 
cautiously with SINEMET provided intraocular pressure is well 
controlled and patient is monitored carefully for changes in 
intraocular pressure during therapy. 

Symptomatic psum ypotension can occur. For thes reason, 
SINEMET should be given cautiously to patients on ant hyperten - 
sive drugs. When SINEMET is started, « Osage adjustment of the 
antihypertensive drug may be required. (For patients receiving 
pargyline, see the contraindication on MAO inh bitors.) 

since phenothiazines and butyrophenones may reduce thera- 
peutic effects ot levodopa, they should be administered with 
caution if Concomitant administration with SINEMET is necessary. 
Also, the beneficial effects oi levodopa in Parkinson's disease have 
been reported to be reversed by phenytoin and papaverine. 
Patients taking these drugs with SINEME should be carefully 
observed for loss of antiparkinsonian effect 
Adverse Reactions: Most common serious acverse reac tions 
occurring with SINEMET are choreiform, dystonic. and other 
involuntary movements. Other serious adverse reac tions are men- 
tal changes including paranoid ideation and psychotic episodes, 
depression with or without development of suicidal tendencies. 
and dementia. Conwulsions also have occurred: howeve r, à causal 
relationship with SINEMET has not been established 

^ common but less serious effect is nausea 

Less frequent adverse reactions are cardiac irregularities and/or 
palpitations, orthostatic hypotensive episodes, bradykinetic epi- 
odes (the “on-off” phenomenon), anorexia vomiting, and dizzi- 
ness. 

Rarely, G.I. bleeding, development of duodenal ulcer hyper- 
tension, phlebitis, hemolytic anemia, leukopenic. and igranulo- 
Cytosis have occurred. 

Other adverse reactions reported with levodopa include dry 
mouth, dysphagia, sialorrhea, abdominal pain and distress, ataxia, 
increased hand tremor, headache, numbness. weeknes ind faint- 
ness, bruxism, coniusion, insomnia and nightmares, hallucina- 
tions and delusions, agitation and anxiety, malaise fatigue, 





When SINEMET is to be given to patients who are being treated euphoria, muscle twitching and blepharospasm (may be taken asp 
with levodopa, levodopa must be discontinued at least 8 hours an early sign of excess dosage: consider dosage reduction at this 
before therapy with FINEMET is started. In order to reduce time), trismus, burning sensation of tongue, bitte- taste. diarrhea, 
adverse reactions, it is necessary to individualize therapy. See the constipation, flatulence, flushing, skin rash, increased sweating, 
Warnings (below) and Dosage and Administration sections in the bizarre breathing patterns, urinary retention urinary inconti- 
full prescribing information before nitiating therapy. nence, diplopia, blurred vision, dilated pupils, hot flashes, weight 
Contraindications: MAO inhibitors and SINEMET should not be gain or loss, dark sweat and /or urine, oculogyric crises, sense of 
iven concomitantly. MAO inhibitors must be discontinued at stimulation, hiccups, edema, loss oí hair, hoarseness, priapism, and 
east 2 weeks prior to initiating therapy with SINEMET activation of latent Horner's syndrome. 
SINEMET is contraindicated in patients with known hypersen- Abnormalities in laboratory tests may include elevations of 
sitivity to this drug and in narrow-angle glaucoma. blood urea nitrogen. SGOT, SGPT, lactic dehydrogenase, bilirubin, 
Because levodopa may activate a malignant melanoma. it alkaline phosphatase, protein-bound iodine, and positive Coombs 
should not be used in patients with suspicious, undiagnosed skin ‘est. More commonly, levels of blood urea nitrogen, creatinine, 
lesions or history of melanoma. | and uric acid are lower during administration of SINEMET than 
Warnings: Levodopa must be discontinued at least 8 hours before with levodopa. 
SINEMET is started. SINEMET should be substituted at a dosage Overdosage: Management of acute overdosage with SINEMET is 
that will provide a proximately 25 percent of the previous levo- basically the same as Management of acute overdosage with ' 
dopa dosage. (See Dosage and Administration section of full levodopa; however, pyridoxine is not effective in re ersing the 
prescribing information.) Patients taking SINEMET should be actions of SINEMET. — . "Um 
instructed not to take additional levodopa unless prescribed. How Supplied: Tablets SINEMET-10/100 and Tablets SINEMET-25/ 
As with levodopa, SINEMET may cause involuntary Movements £90 are supplied in bottles of 100. J6S102 RI (DC 68 4803) 
and mental disturbances. These reactions may be due to increased 
brain dopamine fol owing administration of levodopa. All patients - 


should be observed caretully for development of depression with 

concomitant suicidal tendencies, Treat with « aution patients with 

Past or Current psychoses. Because ¢ arbidopa permits more levo- : 
dopa to reach the brain and, thus, more dopamine to be formed. 

dyskinesias may occur at lower dosages and sooner with SINEMET 


than with levodopa. Occurrence oi dyskinesias may require . 
dosage reduction. 
SINEMET should be administered c autiously to patients with . 


severe cardiovascular or pulmonary disease, bronchial asthma. 


renal, hepatic or endocrine disease. MSD 


Exerc Ise care in administering SINEMET, dS with levodopa, to For more detailed infermation, consult your MSD repre- 
patients with history of myocardial iMtarction who have residual sentative or see full prescribing information. Merck Sharp MERCK 
atrial, nodal, or ventricular arrhythmias. In such patients, cardiac & Dohme, Division of Merck & Co., INC., West Point Pa. 194.36, BORNE 
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-© Labeo. microspheres have been 
ed recently io feasure cerebral blood 
$a e: ntal animals. The tech- 
allews repeated measurements of 
here a as s well as total, blood tlow to the 
rain. The microsphere technique has 
beer used to study physiological regula- 
on cf cerebral biocc flow, and can be 
se js io examine. regional. ‘cerebral blood 

| ex ierimenta: models . of disease 


Arch fh aral 34:6574 59, 1977) 


(Aonveniional methods for deter- 
/ mining blood dew to an organ, 
such as ele metit flowmeters or 
ump-per' udon, aré of little value in 
ying ihe cerebral circulation, be- 
: tiere are rumerous anasto- 
5 ka ween Ane intracranial and 
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ods have beer: used widely, none allow 


the investigator to measure total cere- 


bral blood fow repeatedly and to i 


measure flow to all regions of the 
brain and spinal cord. 


In this artele, we will deseribe the 


microsphere technique, a relatively 


new method for measuring cerebral 


blood flow ia experimental animals. 
We will sumriarize some of the results 


that have been obtained, discuss some — 


unique advartages of the method, and 
indicate that it may be useful in 
resolving seweral important questions 
about regulation of cerebral blood 
flow. 


USE O= MICROSPHERES 
TO MEASURE CEREBRAL 
ELOOD FLOW 


In 1967, Rudolph and Heymann“ 
reported thet labeled carbonized mi- 
crospheres could be used to measure 
blood flow te many organs, as well as 
to measure intraorgan blood flow 
distribution. Subsequently, several 
studies have led to improvements in 
the method: spheres with different 
diameters have been used,*'* multiple 
gamma-emi:ting labels permit multi- 
ple measurements,*'^ and the refer- 
ence flow technique has been used." 
In addition, the limitations of the 
method have been explored in greater 
detail. ^ 


p 249 


injected into the left atrium of exper: 


completely - with.artezial blood. ' 
spheres are distributed through 
the body and are extracted | 
| circulation through the brain, | 


beled with several gamma-emitt 
isotopes (eg, “Se, “Sr, SI, “Nb, a 


peated measurement ef blood flow 




































E M we Live emp loyed radio: 
labeled microspheres te measure blood- 
flow to the brain. Lal eled carbonized 
microspheres 15 p ir diameter are 





imental animals so that they will 





om 


they are too large to pass thro 
capillaries. Mierospheres can b 


Ce) that can be separated wi 
differential spectroscopy. Thus, 


be made in the same animal. Durin; 
and after injection of microspheres, à 
"reference" blood sample is with 
drawn from an artery at a precisely. 
determined rate. At the end of the 
experiment, the brzin is removed, 
dissected according tc tissue or region. 
(eg, cerebral grey and white matter, 
cerebellum, brain stem), and the bra 
and arterial blood samples are counte 
ina gamma counter. Blood flow to th. 
brain is determined from the equa- . 
tion: brain blood flow/radioactivity ins 
the brain = rate of withdrawal of. | 
reference arterial blood noe. ralio: = 
activity in the blood sample. 2. 
Labeled microspheres have two fun-. ` 
damental advantages compared with 
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without ligating any vessels. Second, 
regional as well as total cerebral blood 
. flow can be measured repeatedly in 
. both anesthetized and awake ani- 
 mals. | 
- There are several major as- 
sumptions in the use of microspheres 
to measure blood flow to an organ: (1) 
the spheres must be adequately mixed 
with arterial blood, so that streaming 
does not occur; (2) they must be 
extracted during one circulation 
through the organ, so that shunting of 
spheres through arteriovenous anasto- 
moses will not cause underestimation 
of flow; (3) they should not eause 
“significant hemodynamie alterations, 
‘ie, they should not alter the blood flow 
"that they are being used to measure; 
and (4) the rheological characteristics 
of the spheres must not lead to arti- 
factual distortion of the regional 
distribution of intraorgan blood flow. 
Results of experiments in our labora- 
tory suggest that these assumptions 
are reasonable if microspheres 15 y in 
diameter are used to measure cerebral 
blood flow.” | | 

_ Three disadvantages of the miero- 
phere technique are: (1) the tech- 
.nique cannot be used in man; (2) the 
‘number of repeated measurements is 
limited at present to five, since only 
ve available gamma-emitting iso- 
topes have energy peaks that can be 
eparated; and (3) transient changes 
in blood flow of a few seconds’ dura- 
tion eannot be measured accurately. 








|. REGULATION OF | 
CEREBRAL BLOOD FLOW 


. For many years it has been known 
that blood gases, the metabolic state 
of the brain, and autoregulation are 
major determinants of cerebral blood 
flow. Studies using the microsphere 
'chnique have confirmed these con- 
cepts. 
. Hypercapnia and hypoxia dilate 
. cerebral blood vessels, and hypocapnia 
 eonstriets cerebral vessels. Altera- 
tions in these chemical factors have 
profound effects, since cerebral blood 
flow can be varied more than tenfold 
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Other methods that are used to — 
measure Cerebral blood flow. First, 
flow to cerebral and extracerebral 
tissues can be measured separately 


by altering. the chemical composition 


of the blood. 

Altering the metabolism of the 
central nervous system also affects 
cerebral vascular tone. For example, 
anesthesia reduces cerebral metabo- 
lism and decreases cerebral blood 
Éow,'" and inereased metabolism dur- 
ing neural stimulation selectively in- 
creases flow to the stimulated re- 
gion.” B 

Autoregulation by cerebral vessels 
maintains blood flow constant, despite 
large changes in arterial pressure. 
Although cerebral blood flow does not 
change over a wide range of systemic 
pressures, blood flow does decrease 
during severe hypotension (mean ar- 
terial pressure < 60 mm Hg),* and 
increases during severe hypertension 
(mean arterial pressure > 160 mm 
Hg). 7» l 

Several important concepts have 
been suggested by data obtained with 
the microsphere technique: 

First, our studies indicate that 
autoregulation of blood flow in the 
central nervous system extends to 
small regions of the brain and spinal 
cord." With moderate changes in 
systemie blood pressure, blood flow to 
gray and white matter of the brain 
and spinal cord, the brain stem, and 
the cerebellum remains unchanged. 
Thus, both total blood flow and the 
distribution of flow to the brain and 
spinal cord are unaltered over a broad 
range of arterial pressures. 

Second, during severe hemorrhagic 
hypotension, when the lower limit of 
autoregulation is exceeded, redistri- 
bution of cerebral blood flow occurs. 
Blood flow to cortical gray matter and 
the brain stem are relatively pre- 
served at the expense of flow to the 
cortical white matter and cerebellum. 

Third, the controversy concerning 
the importance of neural control of 
the cerebral circulation has been 
rekindled by recent data obtained 
with the  mierosphere technique. 


These studies have shown that stimu- 


lation or denervation of sympathetic 
nerves that supply cerebral blood 
vessels does not alter the tone of cere- 
bral blood vessels, except during 
extreme hypertension. 5922 Fyr- 
thermore, stimulation or denervation 
of carotid baroreceptors or chemore- 


ceptors does not alter cerebral vascu- 


lar resistance or the response of cere- 
bral blood vessels tc changes in 
arterial blood pressure or blood 
gases.'^!^?' Previous studies using the 
xenon Xe 133 clearance technique, 
whieh purport to show profound 
effects of these stimuli on cerebral 
blood flow, probably did not complete- 
ly separate the contributions of the 
extracranial and intraerznial circula- 
tions in the measurements. 


FUTURE APPLICATIONS 
OF THE MICROSPHERE 
TECHNIQUE 


Thus far, all studies that have used 
the microsphere technique to mea- 
sure cerebral blood flow have been 
directed at studying the regulation of 
cerebral blood flow in the normal 
brain. Several pathological states, 


such as cerebral infarction and sub- 


arachnoid hemorrhage with spasm of 
cerebral vessels, presumably are asso- 
ciated with major alterations in 
regional cerebral blood flow. Measure- 
ments of regional cerebral blood flow 
in these conditions would ke of consid- 
erable value in understanding the 
pathophysiology of stroke. For exam- 
ple, it will be possible to determine 
whether, following occlusion of a cere- 
bral artery, blood flow to the border 
zone that surrounds a central ischemic 


area is normal or reduced. Attempts to 


reduce the extent of necrosis follow- 
ing occlusion of a cerebral artery 
might be directed either at increasing 
blood flow to the cen tral, severely 
ischemic, but not yet infarcted region, 
or to a possible border zone of 
moderate ischemia. Studies of experi- 
mental coronary occlusion suggest 
that no intermediate zone of moderate 
ischemia separates the severely is- 
chemie and normally perfused myo- 
eardium.* Another important ques- 
tion relates to the time course of 
development of collateral perfusion of 
ischemic areas in the brain. This is of 
particular relevance, since the salvage 
cf cerebral tissue following an is- 
Chemie injury must be dependent in 
part on the development of collateral 
fow. Interventions that might in- 
crease collateral perfusion to ischemie 
zones in the brain can be assessed 
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tion of sedia blood flow - in both 


normal and disease states. Application | 


of the teehniq 1e should lead to impor- 
tant insights into the pathophysiology 
and treatment of ischemic injury to 
the brain. 
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athophysiological Studies 


tion of 10.5 Pop carbonized 
spheres (152 5 1). Intracranial 
ure increased from 6.1 + 1.5 to 
S mm Hg within two minutes and 
intinued - to rise- more slowly to 
4 + 183 mm Hg within four hours. 





ribu tion of microtlow, but initially had 
effect on. global cerebral blood flow, 
nor on cortical oxygen tension. Yet, a 





nd metabolic activity occurred. The 
ral EEG flattened irreversibly after 
mds; the contralateral EEG was 
jently suppressed shortly thereafter. 
venous difference of oxygen fell 
om 10.5 + 0.7 to 5.3 + 0.6 vol%, and the 

»riovenous difference of glucose feli 
n 11.7 + 3.9 to 2.6 + 2.1 mg/100 mi 
consequence of reduced oxygen and 
extraction. Subsequently, severe 
jene brain edema, secondar is- 


l = E ch Neurol 34:660-665, 1977) 
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jlaieret embolization of the brain 
| performed in cats by intracarotid - 


mbolization caused a nonhomogenous | 


ional suppression of cortical. elec- 
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| ipu mieroembolization of i 





the brain bas been used as a 
model for fat embolization and for the 
production of cerebral ischemia.‘ 
Embolization resulted in microinfare- 
tions, brain edema, and secondary 
ehanges in the white matter, all of 
which have- been related to the 
ischemia induced by occlusion of small 
vessels of the eortex. 

There are indications, however, that 


| mieroembolization may cause an in- 
erease in blood flow, rather than à 


decrease, presumably as a conse- 


quence of hyperemia in the nonoc- — 
Moreover, several 
studies have demonstrated "vasogen- - 


cluded vessels. 





ic" blood-brain barrier damage that i 


characterized by an increased permea- 
bility of the barrier to macromele-. — 
cules.’ This finding is not consis- 
tent with the known acute effects of 
ischemia on the blcod-brain barrier, 


because in ischemia, an increased 
permeability of the barrier to macro- 
molecules does not occur unless tissue 
necrosis had supervened.' 

This led us 
pathomechanism of cerebral microem- 
bolization using a multidisciplinary 
approach for measuring various physi- 
ological and biochemical factors, in 
addition to the investigation of blood- 


brain barrier permeability. It ap- 
peared that micreembolization may 





cause severe functional and biochem- 
ieal suppression without reduction in 


global cerebral blood flow or tissue 
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‘oxygenation, and that the ultimate 
reason for tissue damage is brain 
edema, and not the initial ischemie | 
| impact. "The physiologica: and meta- 





solic alterations compose the first 


article of this series, to be followed by — 


a report of the morphological find- 


| ings." s 


MATERIALS AND METHODS 
Animal Preparation 


‘Forty-two eats, weighing 2 to 3.5 kg, 
were anesthetized with pentobarbital (30 
mg/kg), tracheostomized, paralyzed with 





gallamine triethiodide (10 mg/kg), placed | 


mall animal respirator, stabilized ina — 
ead frame, and monitored for 








‘end-tidal | carbon dioxide, systemic arterial 


pressure, body temperature, hematocrit 


o level, arterial acid-base state, and blood 


levels. ‘Thirty-nine of these animals were 


^embolized as described below. Three ani- 
mals underwent sham operations, with 


‘injection of the suspension medium. for 


! microspheres only. 


Embolization 


-A 05-mm catheter was placed in the left 
lingual artery of each animal, using an 
operating mieroscope. Embclization was 
performed with 15 + 5 p of carbonized 
plastic. spheres: 200 mg of spheres were 
suspended in 20 ml of Ring zers lactate 
solution and 0.2 ml of surfactant, and ultra- 


 sonified for 10 minutes. Suspension of 


spheres was repeated manually before each 
embolization. The sphere eoncentrztion 
was determined with a counter and zver- 
aged 3.5 million/ml. Embolization with 3 
ml was slowly performed over a one- 
minute interval, EBENE a tctal given to 
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The nl EES pressure, cerebral 
A 2h tissue pressure of 


E using ie dum misi xenon dniectiof 
E ea Seintillationm probes were placed 
àdpoint of sach side of the skull 
d scap had been reflected. 
3 is injeeted via a catheter 
1 retrograde an the innominate 
;. Boed flow was calculated by 
imental analzsis of the desatura- 
tion marves and expsessed as a weighted 
“mean cf fastand slow flow. The hematocrit 
ves level was determinec with each blood flow 
/— measasement amd esed for appropriate 
correcti om of the » issue-blood partition 
.eneffisient. —— | 
d Arceria! sampling ^ ‘or arteriovenous dif- 
erences was performed through a catheter 
in the dower — gad venous blood was 
'&tweter introduced into 
E: hits tip advanced to 





























3y te four hom 5 
tieneof es ane n e O were 
taken at la ger intem als, in order to avoid 
| excessive e blood loss. Oxygen content was 
measured witha direct reading oximeter, 





= Wiper ough a frontal craniotomy 

with a multiwire e. setrode consisting of 

© edge platinumowires connected in parallel, 

s. each with a diameter of 15 p. This allowed 

-. the jaantitatice measurement of mean 

- < heal tissue Pe, lewel in eight adjacent 

o mierourezs of the cortex. Membranization 

l rs E ulibration were performed according 

| Tero proposed by Leniger- 

[' The ESG was recorded from 

UT the frol i cortex zither unilaterally or 

2 bilaterally fhreugh small eraniotomies, or 

is athe-wise from sep electrodes. Intra- 

= eran zi pressure was-eontinuously recorded 

Po gru AERE thee power: Cerebral perfu- 

o _ sion pressure was determined by subtract- 

@ ing the dniracraniz! pressure from the 

mean arterial blood pressure; cerebrovas- 

cular resistance wasealculated by dividing 

Q7 | theeerebra! | perfusien pressure by cerebral 
x blood: flow. 

. Jhe distribution. of microflow after 

T iiie was studied in three experi- 

































carotid artery for 12 seconds before killing 
the animal (single dye passage’*"*). In the 
other experiments, Evans blue dye and 
sodium fluorescein were given intrave- 
nously at various intervals after emboliza- 
tion for the determination of blood-brain 
barrier damage and vascular patency. The 
animals were killed by pentobarbital or 
potassium chleride injection, and the 
brains were removed for morphological 
investigation. 


RESULTS 


Intracarotid injection of 10.5 million ~ 


15- spheres given slowly over one 
minute (via the lingual artery) led to 
embolization of the ipsilateral hemi- 
sphere, with ittle cross-embolization. 


Eighty-seven percent of the emboli 
were trapped i in the left hemisphere, 


13% in the right hemisphere, 88% in 
the grey, aad 12% in the white 
matter." | 

In contras: to the sham-operated 
animals, the ipsilateral EEG irrever- 
sibly flattened within 15 seconds, at 
which time only a fraetion of the 
entire bolus had been injected. Sup- 
pression anc sometimes disappear- 
ance of the contralateral EEG fol- 
lowed withir a few seconds, but it 
recovered within several minutes, 
usually to its former amplitude. How- 
ever, it agaim deteriorated and even- 
tually became isoelectric at an aver- 
age time of two hours after emboliza- 
tion (Fig 1. The ipsilateral pupil 
dilated and remained in a fixed state 
within the first 30 minutes, while the 
contralateral pupil usually did so just 
before the final disappearance of the 
contralateral EEG. 

Intracranial pressure within two 
minutes of embolization increased 
from 6.1 + 15 to 14 + 2.8 mm Hg and 
continued to rise more slowly to 
24+ 183 mm Hg after four hours 
(Fig 2). Intracranial hypertension was 
the consequence of postembolie vaso- 
dilation and severe vasogenic brain 
edema, as described in the second part 
of this report.” In some animals, brain 
edema was such that cerebellar her- 
niation into the cisterna magna 
occurred. Since intracranial pressure 
was recorded in the cisterna magna, 
falsely low values may have been 
obtained in these instances. 

The recorded pressures, therefore, 





ments by infusing Evans blue dye into the | 


between the embolized and the 


83 x 18 ml after four hours. (Fig à 
Impairment of blood. fow was due ` 
both an inerease in in: tracranial pre: 
vee resistance, 


| mi x min IEE 4). The met aie a 









may be an undsrestimetión of the ! 
values. Global cerebral bood fi 
prior to embolization was 33 + 29r 
100 gm/min. Two mirutes followi 
embolization, when the pad was 
already isoelectric, Eloo 
mained at 33 + 4.1 m/l 
and there was no side 





































embolized hemisphere. «At lo) 
times after embolization. blooc 
gradually decreased on both ide 












































sure and a gradually i increasing vaset 
which rose fr 


+ 05to1L5 + 5.7 mm Hg/ml 


from 151 * 65 i 967 
after four hours. > 
The effect of emboliza 
microcirculation of- the CO 
studied by injecting a bolus 
blue dye into the carotid artery 
removing the brain after a single 
passage.'*'^ Fluorescence micros 
identification of the tracer revea 
grossly. aya Semon filling o: 
vascular bed. When Evans blue 
was allowed to circulate f 
minutes, however, the entire ¢ 
network was stained, even in th 
vessels that contained microembo 
Microembolization, consequently. 
caused changes in the distribution of 
blood flow, rather than a permanent 
cessation of flow in the emboliz 
vessels. > 
Embolization was followed by: di 
tinet venous hyperoxia. The arteric 
nous difference of oxygen (A-VDO 
fell from 10.5 = 0.7 to 5.3 + 0.6 vol% 
within six minutes fellowing emboli- 
zation; it subsequently returned to- 
8.6 + 1.1 vol% by one hour, but ther 
decreased to 6.7 + L8 vol% four hou 
after embolization (Fig 5). The a 
sence of hypoxia immediately aft : 
embolization was confirmed by re- ; 
cording the cortical Po, tension (Fig . 
6). Prior to embolization, the cortical — 
Po, level was 50.3 + 6.9 mm Hg; it - 
decreased to 41.8 + 10 mm Hg at the ~- 
moment of EEG suppression, but | 
returned to 58 « 11 mm Hg five 
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-Bipolar recording of EEG 1 from right and left hemispheres of cat brain following injection: P. 10. 5 milti lion microspheres with a 


ter of 15 + 5 u into left carotid. artery (arrow). Recording with fast and slow Peer am at different times after embol ization. . 
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rease in intracranial pressure after microembolization 
e isphere of cat brain (mean + SE) intracranial pressure 


Fig 3. Changes: in v Betebral blood: flow foll lowing microemboliza-- | 
corded in cisterna magna. X 


tion of Kad hemisphere of cat. brain eens t SE). 





_\ 
QN 
Ni 
ON 
ml /100g / min 








| roembolization—Vise etal . 



















Lows RU f emboli SM MS 





3 ] 






blood was rsaripied from femoral | artery, and d venou ‘bloo 
sagittal sinus. ye 












‘emboli, 5 10 15n min 
Fig 6. Recording of cortical oxygen pressure from aa of left 


1 hemisphere of cat brain following ipsilateral microembolization 
(mean de SE) Cecateing time, 15 minutes). 





Fig 8.—Changes in arteriovenous difference of isciüle * 

Tee er p 3 | o e embolization of left hemisphere of cat brain. (mean + SE). 
es in arteriovenous difference of glucose after that no samples were taken. Hung. jmmediate posts 
Jefi hemisphere of cat brain (mean + SE). period. ; 5 
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minutes later, ituk the EEG 


remained “isoelectric. After 15 min- 
utes, it again slightly decreased, but 
the further development could not be 
investigated because of the beginning 
herniation of the cortex at the record- 
ing site. 

The arteriovenous difference of 
.glueose (A-VDglue) was 11.7 + 3.9 
mg/100 ml before embolization. After 
injection of microspheres, hypergly- 
-eemia, with rapidly changing arterial 
"glucose concentrations, developed, 
making it impossible to precisely 


¿match the sampling of arterial and 


‘venous blood. By integrating the 
‘changes in arterial and venous con- 
centrations during the initial 15 min- 
"utes, an average A-VDglue of 
26+ 21 mg/100 ml was obtained, 
‘indicating a reduction of glucose 
metabolism in parallel to the suppres- 

ion of oxygen uptake (Fig 7). When 

he blood flow began to deteriorate 

fter one to two hours, the A- VDglue 
again returned to normal. The A- 
"VDO, at this time being reduced, 
. glucose uptake must have been the 
. eonsequence of anaerobic, rather than 
. aerobic, glycolysis. This was also 
supported by the measurement of the 
arteriovenous difference of lactate, 
which gradually decreased from 
—13 + L2 mg/100 ml before emboli- 
zation to —16.7 + 2.2 mg/100 ml after 
three hours (Fig 8). 

Secondary cerebral ischemia due to 
progressing vasogenic brain edema 
led to severe functional suppression 
after two to four hours. This was 
confirmed by irreversible flattening 
of the EEG and fully dilated and fixed 
pupils. The development and morpho- 
logical properties of edema are de- 
scribed i in detail elsewhere.” 


COMMENT 


. In the present investigation, mas- 
sive embolization of the brain, severe 
nough to cause a flattening of the 
EEG within 15 seconds and brain 
death i in a few hours, initially did not 
produce significant anoxia of the 
brain. There was not even a reduction 
. in hemispheric blood flow, presumably 
because the decrease of flow in 
occluded capillary branches was com- 
pensated for by reactive hyperemia in 
_ the nonoccluded ones.'* This interpre- 
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tation is supported by the sudden 
increase in intracranial pressure after - 


embolization, which ean be best 
explained by an increase in cerebral 
blood volume during postischemic hy- 
peremia. Significant brain edema 
does not develop this rapidly in embo- 
lization models, and the volume of 
microemboli was insignificantly 
small"- An increase in intracranial 
pressure following embolization has 
also been reported by Simms et al, 
who suggested that sudden loss of 
autoregulation and vasodilation were 
likely mechanisms. Other reports note 
enlargement of the brain and vasodi- 
lation.** 

Earlier investigztions have found 
both increases and decreases in cere- 
bral blood flow fellowing emboliza- 
tion.**^'*2* This may be the result of 
two factors: loss of autoregulation, 
and juxtaposed areas of cerebral 
hyperperfusion and hypoperfusion. 
With loss of autoregulation, cerebral 
blood flow in the postembolie period 
would be blood pressure-dependent, 
and therefore may vary in different 
experimental conditions. Global cere- 
bral blood flow also depends on the 
ratio of high- to lew-flow areas, which 
is influenced by the number and 
distribution of emboli and has been 
shown to be variable." 

It was surprising to find that 
emboli did not constantly prevent 
filling of the vascular bed with Evans 


blue dye. This may be the result of 


three factors: the network of intravas- 
eular connections allowing collateral 
flow, the possibility that emboli con- 
tinued to move to different positions 
within the micrecirculation in the 
course of the experiment, or that 
microemboli do not cause complete 
occlusion of the vessel lumen. The 
latter cannot be excluded, because 
Steegmann and de la Fuente’ re- 
ported that isolated emboli, some- 
times as large as 70 p, did not obstruct 
the vascular bed. Kennady and Tap- 
lin" explained the absence of ische- 
mia around 14-1 emboli on the basis of 
collateral circulation through peri- 
capillary anastomoses. Meyer et al? 
observed only transient slowing or no 
change of blood flow within the pial 


circulation immediately following 5- 


to 15-& emboli. This was often 





very. 


| followed by a hyperemic response. 


Reactive hyperemia around embo- 


lized vessels can be easily explained on 


the basis of collateral circulation 
through precapillary anastomoses.” 
An increase of blood fow in such 
vessels could be responsible for the 
postischemic breakdown of the blood- 
brain barrier that has been observed 
in this and several earlier investiga- 
tions. *5*5:5 The mechanism that is 
responsible for this process may be 
similar to that of hypertension edema, 
in which a close relationship between 
breakdown of the blood-brain barrier 
and local increases in blood flow has 
also been observed." Such a hemo- 
dynamic mechanism of blood-brain 
barrier is more likely than an ischemic 
one, because neither cortical oxygen 
pressure nor cerebral venous oxygen 
content decreased after embolization. 


Ischemia developed only in the later - 


phase of the experiment znd appeared 
to be à eonsequence of brain edema, 
rather than the reason for it. 

A phenomenon that presumably is 
independent of the development of 
blood-brain barrier damage is that of 
postembolie funetional and metabolie 
suppression. The EEG flattened with- 
in 15 seconds after embolization, 
which is as fast as after complete 
cerebrocirculatory arrest. There was 
even an inhibition or suppression of 
contralateral EEG activity, although 
little eross-embolization oc- 
eurred. It is unlikely tha: a reduction 
in oxygen or glucose availability was 
responsible for this fact, because 
embolization did not produce signifi- 
cant ischemia or anoxia cn either side 
of the brain. Blood flow might have 
been "nonnutritive," however, as has 
been deseribed in other organs follow- 
ing embolization.” Nonnutritive blood 


flow does not prevent metabolic 


disturbance, because blood flow may 
be shifted from nutritive to function- 
ally nonnutritive channels. 

Another reason for EEG flattening 


might be a functional suppression . 
without energy failure. 


Myers” have reviewed several exam- 


ples of "shutdown" of cortical activity 


and point out that an abrupt increase 
in extracellular potassium accompa- 
nies this phenomenon. Duffy et al" 
have suggested that, in extremis, a 


* 
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ive mecianism may cause neu- 
xstop fising before high energy 
ave been deleted. The signal 
etiong pression is un- 
) zed side, a meta- 

















he suppression of 
alate-al EEG, a phenomenon 
as been desc^bed by Meyer et 











wen both: hem spheres that was 
. result of cEanges in cortical 
3 pressare o^ weal blood flow, 
wuld be slocked by the adminis- 
im of the a-.drenolytie agent, 
yxyhenzemin Eyüroehloride. It is, 
ore, corzeiva:le that a neuronal 
y. ünvolved in this 




































The presert inwestigation demon- 
trates that shusdewn of cortical 
activity leads to considerable saving 
df energy requirements, reflected by 
"reduction in a-VDO, cand A- 
glue. Wit our experimental setup, 
iferentistion between the two 
mispheres vould not be performed, 
ecatse blood was withdrawn from 
the sagittal since. There is good 
Beason to beleve tiat the postembolic 
. | $eercase in. oxygen and glucose 
extraction soncecmned both hem- 
7 faphores, because Pood flow was iden- 
‘ical and the EEG-seppressed on both 
ides. The secondary increase in A- 
/DO. and a-VDelse, on the other 
à. presumably was due to the 
‘metabolic reactivetion of the contra- 
atera] hemispher~ alone, because the 
“G returned onz on the nonembo- 
















































ma practica point of view, shut- 
of comical aetivity was ineffi- 
because it JE not protect the 
frome furher damage. The 
pmen- of wasegenic brain ede- 
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ma led to progressing deterioration of 
cerebral blood flow, until irreversible 
functional suporession supervened af- 
ter a few hours. The main damaging 
factor of mieroembolization, conse- 
quently, was vasogenic brain edema, 
and not the immediate metabolic 
disturbance. Ia the second article of 
this series, the development and 
morphology of this dangerous compli- 
cation will be described. 
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{ultiple Sclerosis 


toderick J. Galvin, MB, MRCP; James R. Heron, FRCPE; David Regan, DSc 


* Optic neuropathy in multiple scle- 
sis is often not detectable by conven- 
ional clinical assessment. Temporal res- 
lution of vision was measured at local- 
: zed retinal sites by a simple perceptual 
‘test of dbuble light-flash discrimination. 
Nine of 11. multiple sclerosis patients with 
‘normal fundi and no prior history of optic 
veuritis displayed: abnormal temporal res- 
lution. Double-flash discrimination was 
-consistently more sensitive than any of 
he clinical variables measured and in 
me cases complementary to them. The 
more advanced the disease, the more 
spatially widespread was the double-flash 
pairment in the central visual field. 
There was a significantly increased level 
 double-flash impairment in advanced 
ultiple sclerosis patients compared with 
ents with spinal forms oi the disease 
d with unilateral retrobulbar neuritis. 


(Arch Neurol 34:666-670, 1977) | 











"he visual system is particularly 
- vulnerable to demyelination in 
e course of multiple sclerosis. The 
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commonest visual manifestation, — 
acute optic neuritis, has been reported 


with frequencies ranging from 275 to | 
6295 in series of patients suffering 

from multiple sclerosis. If seen in the 
acute phase, optic neuritis is generally | 


an easy diagnosis, but it may leave no 
residual signs, posing problems in 
retrospective: confirmation, Consid- 
erable diagnostic difficulty can exist 
with the less common presentations of 





transient blurring of vision’ and 


chronie progressive optie neuropa- 


thy. *5 The ineidence of optic atrophy. 
in multiple sclerosis has been reported 





to be from 16%* to 38%. Even after 
typical acute optie neuritis the devel- 
opment of optie atrophy has been as 


low as 36%." Optic disk pallor, the 
common clinical criterion of optic | 
atrophy, is a subjective and unreliable - 


sign.’ 
Although clinical visual manifesta- 


tions in multiple sclerosis may be | 


absent, the pathologically confirmed 
incidence of optic neuropathy has 
approached 100% in the reported 


autopsy series in which the optie 
nerves and chiasma were sectioned.* 
The frequent. absence of any clinical - 
accompaniment in life is. 


visual 
stressed.** There may be an excellent 
recovery of visual function following 
optie neuritis, with subsequent patho- 
logical sections showing extensive 
atrophy and demyelination.” 








` The neutológist, therefore, can ex- 
quet to encounter subelinical optic 


neuropathy frequently in multiple 
Sclerosis. Detection of visual involve- 
ment in these patients would be of 


important - diagnostie value when 


there is a lack of objective evidence of 
demyelination at more than one site 


in the central nervous system. A 
typieal example is the progressive - 
spastic paraplegia of middle age. 

We have previously reported" that 


_ temporal resolution of vision, mea- 
sured. by double light-flash discrimi- 


nation, is reliably impaired after 
acute retrobulbar neuritis. The defect 
was clear and persistent, a reliable aid 
to the. diagnosis of prior retrobulbar 


neuritis, and was believed to have 
advantages over other eurrent meth- 
ods of detecting subclinical visual 


involvement due to multiple sclerosis, 
We report here our findirgs with the 


double-flash test in a variety of 


patients with multiple sclerosis, rang- 
ing from those with established 
disease with bilateral optic atrophy to 
those with. spastic paraplegia without | 
clinical evidence of visual involve- 


ment. Our aims have been to ascertain ~ 


the sensitivity of the double-flash test 
in detecting subclinical optie neurop- 
athy due to multiple selerosis and to 
examine the evolution of visual distur- 
bance in multiple sclerosis 

There is a delay in visua: | perception 
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“3.495 When sub- 


tients.- We graded our multiple sclerosis 
patients as definite, probable, or possible 
cases using the diagnostie eriteria sug- 
gested by McAlpine et al.‘ 


Patients 


The patients in this study were divided 
into two main groups: (1) a multiple sele- 
rosis group with normal fundi and no prior 
history of optic neuritis, and (2) an 
advanced multiple sclerosis group with 
bilateral clinical optic nerve involvement. 
The results are compared with findings in 
healthy control and in our previously 
reported series of patients with unilateral 
retrobulbar neuritis (RBN). 

Group 1.— This group included six female 
and five male patients whose ages ranged 
from 19 to 55 years with a mean of 39 
years. All had normal fundi and none had a 
history of previous optic neuritis. Five of 
the group had progressive spastic para- 
plegia with negative myelography and 
were classified as having possible multiple 
sclerosis. The other six patients were diag- 
nosed as having probable or definite 
multiple sclerosis. Most had a remitting 
relapsing course and combinations of 
spinal and other (eg, brain stem, cerebellar, 
fifth nerve) features. (For brevity, this 
group is sometimes referred to as the 
"spinal" groups 

Group 2.—This group included eight 
female and four male patients whose ages 
ranged from 25 to 53 years with a mean 
age of 33 years. All had definite multiple 
sclerosis, with the duration of the disease 
ranging from eight months to 22 years. 
Twenty-one of the 24 fundi displayed defi- 
nite optic atrophy. There were three 
normal-appearing optie disks, but in each 
case there was a recorded prior classical 
episode of RBN in these eyes. 


Control Measurements 


Our control range of double-flash thresh- 
old has previously been reported. It was 
determined in ten healthy volunteers aged 
19 to 33 years with a mean age of 26 years. 
The 99% tolerance limits for thresholds 
were 45 msec at the fovea and 51 msec at 
an eccentricity of 6° in the central visual 
field, 


Unilateral RBN 


We have previously reported double- 
flash resolution in a group of 14 patients, 
aged 21 to 43 rears with a mean age of 30 
years, with classical unilateral RBN.” Five 
of this group had definite, two probable, 
and one possible multiple sclerosis. The 
values from these patients are also used for 
eomparison with groups 1 and 2. 


Classification 4 of Multiple Sclerosis Pa- 
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TT 
ECCENTRICITY IN vISLAL FIELD- 

Fig 1.—Total double-flash thresholds ob- 
tained from 11 multiple sclerosis patients 
with no clinical optic nerve involveme 
(control range, 99% tolerance limits). . 




























RESULTS 
Groupi — 
Figure 1 displays all the doubl 
flash thresholds obtained from the 22 
eyes of 11 patients in his group. ' 
control range shown is for mean : 
99% tolerance limits. Eight of the 
patients had a elear-cut abnorma. 
of double-flash resolution (P < 
This was present bilaterzlly in seve 
cases and unilaterally in one. Of t] 
eyes showing abnormal double-flas 
resolution, the impairment was pres- 
ent at all sites tested in ten and at a 
number of localized sites in five. A 
ninth patient (No. S6; was of partic- 
ular interest. On initial testing, dou~- 
ble-flash resolution was normal in. 
both eyes. She was retested seven” 
months later and was found to have 
developed a marked, diffuse, double- 
flash impairment in her right eye, 
showing rises of up tc 40 msec above: 
the previous thresholds obtained. The. 
only clinical change wes a fall in 
acuity from N5 to N6 between the two 
testing sessions. 
Within this group, four of the five. 
progressive spastie paraplegics and ^ 
five of the six remaining patients had. - 
abnormal double-flash resolution. : 
Two patients had normal double- . 
flash resolution. One was a 47-year-old 
man with a five-year history of 
progressive spastic paraplegia in the 
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: aa "Nó. SY. a aii man 
_with a four-year history of recurrent 
-brain stem symptoms, probably had 
„multiple sclerosis. 


| Group 2. 
- Figure 2 shows all the double-flash 


ace limits. Eleven of the 12 patients 
ad impaired. Temporal 


thresholds obtained from the 24 eyes 
in. this patient group. The control 
inge is again shown for 9995 toler- - 


resolution 


right p res, | respectively. seven. and 


eight years previously, as well as bilat- 
eral optic atrophy. Six years later, he 
had a clear-cut dorsal cord lesion that 
remitted and then relapsed severely 
one month prior to visual testing: | 


.J Comparison of Pattern and 
. Degree of impairment of. 
_Double-Flash Resolution - 


P addition to the spinal did 
advaneed disease groups above, we. 
have compared the data from a third - 
group of 14. unilateral RBN pat nts. 





previously reported. p 


There was a trend toward. {nepeas: > 
ing diffuseness of the double-flash - 
impairment: over the visual fieldin the — 


-double-flash threshold, 





spinal group, five had incomplete and 


ten diffuse impairment. Of the 23 
abnormal eyes in the advanced multi- 
ple sclerosis group, 22 were diffusely 
abnormal and only one was incom- 


pletely affected. 

Although an isolated optic neuritis 
eould eause a gross elevation of 
the advanced 
multiple sclerosis group had a clear 


overall tendency to higher values than 
either the unilateral RBN or spinal 
groups. Figure 3 illustrates all the 
values obtained from the three 
groups. For clarity, the double-flash 
thresholds are expressed as standard 
: deviations - above the control mean, 
Los enabling. grouping of values from 
different: ‘eccentricities in the visual 










"spinal" group and strikingly sointhe - field. 
advanced. ooe ed wee group. of . For. statistical comparison, foveal 
:RBN ted readings. ane d taken. for each 
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P N4.5 N4.5 ~ = E ns 

D N4.5 N4.5 * = ze = 

—- N45 N5 ~ x m " = pE 

D N5 N6 - — = + a mi! 

D N4.5 N4.5 vd m z mE ee ~ m 

P N45 N4.5 - m - e in E 

~ N45 N45 ~ n E = = t 

D N6 N6 + F x Sa Se = 

D N4.5 N4.5 - e m - + a 

D N5 N6 + + = + Se - 

D N45 N4.5 3 m z = E w 

D N4.5 N4.5 + + + + + is 

D N8 NS + - * am am = 

P N4.5 N4.5 € i i ps 7 

D N4.5 N45 pans i — "une * Ls 

D N4.5 N5 -— == + + = a 

D N5 | N45 + + + " m 

D. N4.5 NAS, - o M 5 Kx x 

A10 D N4.5 N4.5 + RA + 4 = zs 
A11 D N4.5 N45 = ni ES = 2 = 
A12 D N5 N8 -= + + + He ed 


*D indicates diffuse; P, patchy. 

f+ indicates abnormal; —, normal. 
tHereditary deuteranomaly. 
§Retested after seven-month interval. 
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REN GROUP MS 
(4 eyes) t22eyes) 


Lote couble-tlash thresholds with- 
in centra: €" of visual Geld in patients with 
anilateratretrabulbar neuritis (RBN), multi- 
: e selemeis. ora without clinical visual 









28 optic neuropathy. 
; Thresholds. are iced in standard 
. deviations from coritrol mean. 


st: tistical independence owing to dif- 
< fering numbers of readings, differing 
ie god oni diede GRE 








The | sigaiteantly hi ghee à double-flash 





X 2268) 


SUBC LINICAL ADVANCED e 


(24 eyes] | 


resolution than either the unilateral 
RBN (P-.(1) or spinal (P > 01) 
groups. The 3BN and spinal groups 
did not differ significantly (P < .1). 
Within the RBN group, there was no 
difference bezween values from iso- 
lated RBN patients and patients with 
other signs of multiple sclerosis 
(P<.1). There was no difference 
between the »atients with pure spas- 


- tie paraplegia and other patients in 


the clinically visually uninvolved mul- 


5 tiple sclerosis group (P < .1). 


Relationship. of Double-Flash 
Resolution to Changes in 
Acuity, ` *ields, Pupils, and 

Color Vision © 


These findia 





$1 through 1D and the advanced 
multiple sclerosis group with clinical 





> optie neuropathy (Al through A12). : 
^. Although there was a tendency to 
| impaired aci 

multiple scle> 


ity in the advanced 
osis group, double-flash 
resolution wes much more sensitive; 
28 eyes with acuity of N4.5 displayed 
impaired dou»le-flash resolution. Ishi- 
hara defects: were more common and 
more marked: 









sclerosis group | in which the dobie a 
flash resolucsion was much more | 
impaired. However, 24 eyes with 

normal colo* vision had impaired | 


temporal resolution. It is interesting 
to note that patient S6 had a unilater- 


al color defeet seven months prior to 
the development of impaired double- 
flash resoluzion. 


The presence of 
pupillary abnormality was infrequent, 
occurring in only six eyes, and in two 
cases on th» opposite side to the 
double-flash defect. 


‘COMMENT 

Our main finding is that nine of a 
group of 11 multiple sclerosis patients 
with normal fundi and no prior history 
of optic neuritis were found to have 
impairment >f double light-flash reso- 
lution. As impaired double-flash reso- 
lution is known to be a reliable sequel 
to acute opt& neuritis,” and as all our 
advanced multiple sclerosis patients 
with clinical optic neuropathy dis- 
played this cefect, we conclude that a 
similar impzirment in 16 eyes of nine 


expected if as the disease progresse 
an increasing number of fibers | 


NT a come demyelinated, and suggests th 
optic atrophy or prior RBN (patients |. : 4 zu 


: gs are presented in the _ 
-. Table for the patients without clinical. ~ 


E measure of this i increasing invo 
ment. In addition to the inereas 
number of fibers involved, ther 


in the advanced multiple 'sclero 


diffuse widespread aonormality in 
advanced disease patients correl 
well with the very high incidene 
demyelination in optic nerves and 


multiple sclerosis patients, only six o 





patients without. optic atrophy or 
neuritis is due to subclinical lemyelin- 
ation in the visual pathway. The 
double-flash test is a simple reliable 
means of demonstrating this. 

We previously reported"? that im- 
paired double-flash reso'ution afte 
RBN often occurs ir localized “is 
lands” of demyelinatien, a point a 
confirmed by measuring delay 
visual perception. One third of 
spinal patients showed this typ 
impairment. In the advanced multi 
sclerosis group, 22 of 23 eyes w 
abnormal double-flash resolution h 
a diffuse impairment throughout 
central visual field. This would b 












































double-flash resolutior might pro 


















also a. -progression of the degree : 
double-flash impairment: with time, a 
shown by significantly hig ali 




















group compared with the- oth 
groups. ts 

The presence of subclinical invo 
ment in the spinal patients and 
























chiasma in reported pathological stud 
ies in multiple sclerosis.*" Of pai 
ular interest in this context is th 
recent study by Feinsod and Hoytin: 
which ophthalmoscopy with bright 
red, free illumination demonstrate 
both localized slit-like defects anc 
diffuse thinning of the arcuate and 
peripapillary nerve fibers in 17 of. 











whom had corresponding inge 
their optie disks. | 
Attempts have been made to asse 
demyelination in the visual pathway} 
by measuring flicker fusion (CFF) i1 
multiple sclerosis." There are very 
clear differences in CFF values. 
between controls and multiple sele- 
rosis patients with krown optic nerve. 
involvement. The test is less helpful ~ 
when there is no prior history of optic 
neuritis (normal CFF in 15 or 31 
cases") and in the absence of clinical 
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disk pallor (approximately 50% of 
cases havt normal CFF”). This article 
. provides further confirmation of the 
» previously reported"? increased sensi- 
tivity of the double-flash test over 
CFF in terms of diagnosing demyelin- 
ating disease. The difference may be 
- due to our use of a much smaller test 
.. field, enabling us to detect localized 
. "islands" of demyelination. 
. Although there has been a large 
number of recent publieations on 
: visual evoked potentials (VEPs) in 
~multiple sclerosis, only seven have a 
clear bearing on the problem of 
subclinical optic neuropathy. The find- 
ings are diffieult to assess overall 
because of different methods (eg, 
flash, medium-frequency flicker, and 
pattern reversal) of eliciting the VEPs 
and varying criteria of abnormality of 
results adopted by differing authors. 
—. Richey and colleagues” found de- 
-layed flash VEPs in eight of 17 
patients with signs pointing to only 
spinal involvement by multiple sclero- 
' sis. In another series, using flash stim- 
ulation, seven of nine patients with no 
previous visual episode had abnormal 
VEPs.” In a series of 25 patients, 
. Feinsod and Hoyt" found abnormal 
. VEPs to flash in every ease, although 
-. only six patients had abnormal disks. 
Their very high incidence of abnor- 
- mality may be due to their acceptance 
- of increased peak latency, breakdown 
_of the first negative wave, and low- 
amplitude bizarre VEPs as abnormal 
eriteria. Medium-frequency flieker of 
- an unpatterned field produced abnor- 
mally delayed VEPs in 13 of 13 RBN 
patients, 18 of 26 (69%) multiple sele- 
rosis patients overall, and three of six 
Spinal multiple sclerosis patients with 
-no ocular signs or symptoms.'^? It is 
“effective even when acuity is too low 
.to record pattern evoked potentials 
and distinguishes between retinovas- 
cular lesions and RBN. 
Using pattern reversal to produce 
: VEP, the overall incidence of abnor- 
. mal delay in multiple selerosis has 
. varied from 13 of 23 (5995) to 6790 
~ to 96%") When we consider patients 
with pure spastic paraplegia, the inci- 
dence of abnormal VEPs is as low as 
23%," five of 18," and three of six 
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spinal patients with no ocular signs or 
symptoms." 


CONCLUSION 


We previously reported"? that the 
double-flash test had advantages over 
VEPs in terms of localized testing 
areas (sensitive to small "islands" of 
demyelination), simplieity of proce- 
dure, and cheaper equipment. We 
believe that, in respect to the frequen- 
cy of detection of subcelinieal optic 
neuropathy in spinal multiple sclero- 
sis, the double-flash test with a detec- 
tion rate of 82% compares well with 
even the most favorable VEP re- 
ports. 

The perceptual delay test'^'* de- 
tected abnormalities in 100% (27/27) 
of RBN patients, 85% (39/46) of 
multiple sclerosis patients overall, but 
in only three of six patients with no 
ocular signs or symptoms. It is capable 
of detecting small "islands" of demye- 
lination, is simple, and uses inexpen- 
sive equipment, but it seems some- 
what less effective than the double- 
flash test in detecting subclinieal optic 
neuropathy in spinal multiple sclero- 
sis, and the observed abnormalities 
are generally somewhat less marked 
than for the double-flash test. 

Impaired double-Hash resolution is 
not an abnormality specifie to demye- 
lination," as is also the case with 
VEPs,**** but we suggest that in some 
patients with “spinal” multiple sele- 
rosis with clinically normal vision the 
double-flash test offers a simple 
means of detecting subclinical demye- 
lination in the visual pathway. 


This investigation was supported in part by a 
research fellowship to Dr Galvin from the 
Multiple Sclerosis Society of Great Britain and 
Northern Ireland. 

The double-flash campimeter used in these 
experiments was constructed and supplied by 
Wilkinson Sword (Researeh} Ltd. 
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espite mäjor therapeutic efforts, 

the long-term prognosis of 
stroke patients depends mainly on the 
degree of ischemic damage done to 
the brain tissue. The clinical state of a 
patient immediately following an 
ischemic attack (eg, severity of motor 
deficit, duration of impairment of 
consciousness, occurrence of ocular 
deviation, existence of conceptual dis- 
orders) correlates with early mortal- 
ity. The course during the first critical 
weeks (eg, speed of improvement of 
motor function, persistence of confu- 


sion or apathy, urinary or bowel incon- 


tinence) indicates the extent of cere- 
bral damage and may permit some 
estimation of the final functional 
outcome. The fate of these patients 
is also greatly influenced by their 
age," by the occurrence of extrace- 
rebral complications such as distur- 
bance of respiration with changes in 
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visible i in E angiograms T ui 0: 
related to the prognesis in ‘str 
patients." In a high percentage 0: 
patients who have suffered. from 
stroke, however, angiography does 1 10 
show a localized vascular lesion. Mor 
over, this technique does not perm 
quantification of the impairment ol 
tissue perfusion that causes the devel- 
opment and persistence of localize 
neurologic deficits. Focal impairmes 
of brain tissue perfusion can b 
detected by regional cerebral blóði 
flow (rCBF) measurements. Thes 
measurements often previde an esti 
mate of the loeation, severity, and 
extent of damage to brain tissu 
caused by ischemia. The perfusion of 
the surrounding brain tissue, which 
may also have great nfluence on 
recovery of neurologic function, is: 
measured as well. A 

This report will present results of x 
rCBF measurements in patients who. 
had suffered from cerebrovascular - 
ischemia, and describe the relation- ` 
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the clinic&l state and functional out- 
come of these patients. The purpose is 
-. to assess the value of rCBF studies for 
the estimation of prognosis in stroke 
patients. 
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i Age: 32 Years 
-| Clinical Score: 6 to 4 
- Observation Period: 40 Months 
.]. Time of CBF Study: 17 Days | 
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* Data from a patient with hemiplegia and 
moderate psychoorganic syndrome due to 
> fight middle cerebral artery occiusion. 
... During observation period, condition im- 
proved (f,, f,, f., W, represent hemispheric 
alues; f, average flow in indicated 
schemic focus; and f, average flow in 
urrounding brain). | 





| Clinical Score - 
"No. of patients, total 





















 ' A (ischemic focus) 20(11) 
T - Flow values 
fg. mi gm/min 40.7: 6.3 
f,, mi/100 gm/ min 62.0 9.9 
fa,mi/ 100 gm/min 21.9% 23 


Wi, % 46.4 6.7 
| f, mi/100 gm/min 33.5 3.9 
{ Age. yr 53.4+16.8 

|. interval between attack & | 

CBF study, days 25.8::15.0 
Clinical Score 
. No. of patients, total (ischemic focus) 
. Flow values 


. fg, m/100 gm/min 

.. f4, mi/ 100 gm/min 
fo, mi/100 gm/ min 

Walde : 

fs, mi/100 gm/ min 

Age, yr 

Observation períod, mo 
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‘ships between the rCBF values and 


PATIENTS AND METHODS 
The study was based on data obtained in 


180 patients, age 17 to 85 years, admitted _ 


to our hospital between 1968 and 1974. All 
suffered from cerebrovascular ischemia of 
acute or progressive onset and of varying 
severity, ranging from transient ischemic 
attacks to completed strokes. In all cases, 
isehemie cerebrovascular disease was diag- 
nosed on the basis of clinieal examination 
as well as laboratory findings such as EEG, 


seintigraphy, CSF examination, and cere- ; 


bral angiography. Al patients received- 


similar conservative treatment. If neces- 
sary, electrolyte abnormalities were cor- > 


rected, and diabetes, infection, and renal or 


cardiac insufficiency were treated. For all _ 
patients, physiotherapy was started imme- _ 


diately, with passive movement and posi- 
tioning of paralyzed limbs. The patients 
entered into an active program as soon as 
possible. 

With few exceptions, rCBF measure- 


ments were obtained in the subacute’ stage | 
one to eight weeks after the- vaseular- 


attack. The clinical course was followed | up 
from the time of rCBF measurement for 
up to 614 years after the stroke. A three- 


point rating scale was used; (0, none; 1, 


slight; 2, moderate; 3, severe). The sum of 
the ratings in the three categories (distur- 
bance of motor function, disturbance of 
higher brain funetion, and psycho-organic 

syndrome) yielded.a score for the clinical 
condition and was used to estimate 
changes semiquantitatively. The death of a 
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patient was indicated by a score of 10. 
‘Hemispheric and rCBF were investi- 
gated by use of a modified version™ of 


the isotope clearance method.” With the m 
: patient under local anesthesia, the interna] ““* 


carotid artery was puncturec and 4 to 10 
mCi of xenon in saline solution (1 to 2 ml) 


was rapidly injected. The gamma activity 


in the brain was recorded by an Anger- 
type scintillation camera placed on one side 
or, in. eases with carotid oceulsion, on the 
vertex of the head. Im these cases, the 


isotope was injected via the opposite 
internal carotid artery, and flow values 
were calculated if sufficient count rates 
were obtained by collateral flow. Scinti- 


photos taken during the first seconds after 


injection proved the selective injection into 


the internal carotid artery without extra- 
cranial contamination. A dual ratemeter 
and a recorder directly displayed analogue 
washout curves from one or both hemi- 
spheres. The impulses from the camara 


were fed simultaneously to a dual analog- 
to-digital, converter and a 1,600-word mem- 
_ ory. This memory sampled the information 


in periods of 2.4 seconds fcr the first and 


second minute, and in periods of 18 seconds 
_ for the third to tenth minute after xenon 
injection, and placed these 76 individual | 


frames onto a digital magnetic tape. The 
data were processed off-ine on a digital 


computer., The computer caleulated the 


flow measurements for the entire hemi- 


sphere as well as for areas of brain of 


12 x 12 mm. | 








Table 1.—Blood Fiow Values and Clinical State - 
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435+ 3.5 40.2% 70 412+ 86 98.7% 67 371% B8 36.74 93 389+ 6.1 

31.8t 31 302% 55 281+ 46 2754 47 240+ 45 2634 44 2714+ 39 

59.7+ 96 — 61.7:11.9 624£115 60.6¢126 6074129 616+ 33 6105167 

2794185 ^ 353::254 416::325 ^ 32.0+22.1 ^ 30315262 2764210 ^ 175£15.5 

Table 2.—Blood Flow Values and Clinical Outcome - 
0 1 2 3. 43 5 6 | 

31 (13) ELNE 18 (9) ~ 21 (10) 48 (10) 16 (41) 16 (10) 
40.3+ 56 369% 49 376+ 73 362+ 49 340455 339+ 43 333+ B4 
61.9% 8.9 59.4: 7.7 6134125 — 59.8t131 567+ 86 53.74 83 56351441 
22.24 28 — 2105 28 20.9% 35 21.0 36 201% 29 208+ 22 202+ 55 
455+ 66 44.72 68 421% 64 39.0% 728 37.7294 3794 56 360+ 77 
334t 35 313+ 43 26.8% 53 22.1% 40 280+ 49 27.24 37 24.6% 5.0 
§5.7+15.6 578+ 81 61.1511.1— 588-116 ^ 553-132 589-151 60. 8413.1 
210-154 ^ 36.1169 36.1 +19. 2 287-163 416-247 38.8+23.3 
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coefficient of contingency. 

In order to evaluate relationships among 
flow values and clinical data, fi, fa, f», and 
W, were ealedlated from the washout func- 
tions of the hemispheres. Additional rCBF 
values were obtained in patients whose 
flow maps showed areas having a blood 
supply significantly lower than the sur- 
rounding brain. These areas corresponded 
to the location of disturbed neurologic 
functions. The flow in these contingent 
recording areas was compared to that in 
the surroundiag regions by Student's t test 
and was at least 10% below the perfusion of 
the nonfocal brain. An example of the set 
of data and the definition of the ischemie 
focus is giver in the Figure. Additional 
regional data did not contribute much to 
the topic of this investigation, and there- 
fore will not be presented. The following 
variables were utilized due to their possible 
influence on rCBF as well as on clinical 
course: age, time interval between cere- 
brovascular attack and CBF measurement; 
and time interval between CBF measure- 
ment and last clinical examination or death 
of the patient, ie, observation period. In 
order to be able to apply statistical 
methods based on a normal distribution of 
data, those few patients with time inter- 
vals that exceeded 100 days between stroke 
and CBF study were excluded. 


RESULTS 


Three different relationships be- 
tween flow data and clinical score 
were studied. 


Flow Values and Clinical Deficits 


The patients were categorized ac- 
cording to their score for clinical 
symptoms; mean flow values and 
standard deviations were caleulated 
(Table 1). Analysis of variance showed 
highly significant overall differences 
between the clinical groups for fa, f, 
W,, and f;. As seen in Table 1, those 
patients with lesser neurological defi- 
cits at the time of CBF measurement 
showed, on the average, better perfu- 
sion rates than more severely im- 
paired patients; the greater the extent 
of neurological impairment, the more 
diminished the flow rates. There were 
slight, statistically insignificant, dif- 
ferences in the mean ages of the 
patients. The mean time interval 
between attack and CBF study did not 
differ among the groups. 

Multiple comparisons between 
means, using the Newman-Keuls test, 
disclosed significant differences for 


reached. These different condition 





the variables i 


'seve 
groups. Sue 


Flow Values and - 
Functional C Outcome 


The clinical course of the patient 
was followed unti: complete re 
ery, death, in patients wh 
remained at 1 netionally - _impa 
levels, between 1 and 64 years. a 
the cerebrovascular ischemia : 
til a stable state of- impairment. W 
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are mirrored in the high variability o 
the observation period. The. clinie 
state finally reached after the is- 
chemie attack was scored and the 
mean flow values of the individual 
score groups were calculated. 

- Analysis of variance showed hig 
significant. overall differences amo 
the groups (P< 005 to. 001). V 
respect to all flow values except f 
seen in Table 2, there was a positi 
relationship between perfusion | in 
the final clinical state; vatients wh 
completely recovered had, on the av 
age, higher flow values than thos 
with permanent neurological defect 
and these patients had in turn highe 
values than those whe died as a resu 
of cerebrovascular ischemia. Fur h 
more, the degree of neurolog 
impairment, represented by. the : 
groups, was related to the flow x 
The differences with respect to ag 
and observation period were. 
lated to the flow values. No di! 
ences were found among the groups 
with respect to time intervals between 
cerebrovascular ischemia and fow- 
study. z 
For further statistical differenti&z 
tion, Newman-Keuls multiple compar- . 
isons were performed. The significant 
differences obtained between means: 
of flow values for individual groups - 
are given in Table 3. With respect to- 




























age, only clinical seore group 10. 
(death) differed frem the other. 


groups. The observation period was. 
shorter than average in clinical group © 
10 and group 0 (complete recovery). 

A x? test was performed to test the 
distribution of patien:s belonging to: 
different flow subgroups, on the one.- 
hand, and to clinical score groups on = 
the other (Table 4). For this purpose, ` 
flow limits were arbitrarily selected— 
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the statistical, procedure, the. clinical 


Mean xum of Clinical Groups. 





Change in Clinical 
Score 
.— No. of patients, 
total (ischemic focus) 
Ficw values 
fg, mi/100 gm/ min 


A 
(-8 to -3) 







30.8% 4, 





f4, mi/100 gm/min 509 9.4 
fo, mi/100 gm/min 19.7 3.8 
WA4, % 35.910:0 
f; ml/100 gm/min 25.3 4.7 
"Age. yr 69.0 8.4 









Observation period, mo 


.. 674 Arch Neurol—Vol 34, Nov 1974 





| . indicating, T too ‘slightly de | 
creased, moderately decreased, and 
severely decreased flow values. For- 


[Table 3. — Significant Differences Between 2 


10 | ^ x* P 











28.8::28.7 


score groups were combined to yield 
four groups (0, 1 to 4, 5 to 8, and 10). » 
This statistical treatment resulted in 
. highly significant differenees in. the 
frequencies of patients belonging to 
different flow 
| groups. Furthermore, a caleulation of 
7 the coefficient of contingency, based. 
-on this frequency distribution, per- 
mitted an estimation of correlation — 
— between flow values and the score . 
| finally reached. A significant relation- 
ship (P < .01 to .001) was found forall. 
flow values except f. emphasizing U 
again that those patients with better - 
perfusion rates following: cerebrovas- - 
. eular ischemia attained a better final 


and. different score 


period. The patients were civided into 


. five groups: patients showing worsen- 
ings of eight to three points (group A), 


— two to one points (group B), no change 


(group €), improvements of one to two 


points (group D), or three to eight 
points. (group E) (Table 5). Analysis of 


variance. disclosed overall statistically - 


-significant differences for f, f,, and 


W, with significant subtest values 


between individual groups. With re- 


|  spect toage, patients in group A were 


clinical state than those with lower d 


flow values, 


Flow Values and Changes . 
in Clinical Score 


A third analysis was ühde i akon to 


i Coefficient - 
of Contingency - 


B C 
(-2 and -1) (0) 


27 (17) 60 (34) 





34.2% 7.7 40.0 9.2 





57.4::13.5 589-11.8 57.7 
20.1+ 49 211+ 3.0 20.9+. 
37.6+ 7.6 414% 72 | 3993- 
25.8: 61 288: 49 2863 
62.52 9.1 58.9314.3 














30.0::25.2 27,0+20.0 





47 (27 





— find out whether the flow rate follow- P 
ing the cerebrovascular attack was 
related to a change in clinical score - 
over the course of the observation | 


of: a significantly higher age than the 
ones in groups C, D, and E. 


- Calculation of the different fre- 


< quencies of patients belonging to 
. different . flow. 





‘subgroups and to 
different. groups of change in clinical 
score revealed significant x? values 
and coefficients of contingency (CC) 





|. for f, (x 915.14 CC = 0361, 
LE Pe 01) .and f, (x = 13.61, 
a Be 0.826, P < .05). 





tion to the relationships between flow 
values and neurological states follow- 


ing the cerebrovascular attack and the | 
. correlation between perfusion and 


| final. clinical state, there is also a 
relationship: between perfusion and. 


| -changes in clinical score during the — 
clinical course. 


This means that 
patients with severe neurological defi- 
cits but a high perfusion rate have a 
better chance for recovery. 


» “COMMENT 
- Limitations of the Study 


riers 
study. 


were limitations to this 
The patients selected had 


survived the initial attack and the 


ay critical | 


Table 5.—Blood Flow Values and Change in Clinical MS 


Ganda 











92. 
3.3 
84 

56 
.56.3:E13.5 . 
37.4+20.1 - 







area supplied by the carotid system. 


| weeks thereafter, as CBF 
'studies were not performed on vitally 
endangered patients. The cerebral 
lesions. were located only within the 
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36.12: 48 8.20 .001 


56.22 8.5 2.70 .05 
2165 27 1.32 .025 

42.3% 73 3.13 

30.34 2.8 2.25 
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analysis s shows that, in addi- 
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rce the patien.s had been hospital- 
cl at diferent times after the 
k, the subsequent clinical exami- 
jin s anc flow studies were not 
rtzxen at a “xed interval follow- 

ebr ræascular insult. Pa- 
olicwed up for variable 
Mme Geath: or a 















Up tate can ie nae 
wis concerned with 
fate of patients, they do 
e value of the results 
x e few values were not 

the «servation periods. 
ter observa ton periods applied 
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hose who recovered completely. 

Che study did mot deal specifically 
ince of various clinical 
 augiographically ob- 
lesions on the functional state 
udo T me an inene 2 the 










meti suteome dnd CBF 
ov uated b> the same statisti- 
: aplied to the flow 












ror: p Dtheis was that 
meistir of patients who died during 
1e observant jon period, a result that 
| gree es well with the clinical observa- 

on". thát ix eiderly patients 
roke E e -heir fnat disease. 





ped 


_ Neither the lenzth of the observa- 
' tion period nor the time interval 
- kacen cerebrovescular ischemia and 
— flow mezsurement had any influence 

om fimetional out«eme in relation to 
Se flow values. The recurrence of 
chemie cer ebral attacks was noted 
-aad had an influence on the final 
. cenditior of the patient; however, a 
-pesitive relationstip between flow 
alues ain. Aud pr»bability of recur- 
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te those pet tients who died or 


Those patients who died of diseases 
not directly related to their strokes 
were grouped according to the score 
obtained before their death. 


Clinical State, Functional Outcome, 
and Flow Values 


Despite the limitations mentioned, 
the study showed highly significant 
relationships among flow values and 
clinical and functional states. In 
accordance with previous findings, the 
flow values were related to the 
severity of the neurologic deficits." 
Focal flow differences also corre- 
sponded to regions of impaired neuro- 
logic function.^ The flow values 
agreed significantly with the fune- 
tional state. reached after the attack 
as well. T 

The significant relationship of f, to 
clinieal state and prognosis, paral- 
leling that of total tissue flow f,, 
shows the importance of the perfusion 
of the fast-cleared compartment, 
mainly represented by the gray mat- 
ter. Similarly related were changes in 
relative weight of fast-cleared com- 
partment W,, indicating substantial 
or functional loss within these struc- 
tures. There was also a significant 
relationship between flow values and 
changes in clinical score during the 
observation period. Only one value did 
not correspond to the general trend, 
namely the flow in the group of 
patients whese clinical score remained 
the same: this group showed the 
highest flow values. This phenomenon 
is due to a high incidence of patients 
without neurologic deficits at the time 
of CBF stucy—usually patients with 
transient ischemic attaek whose con- 
dition did not change further. Alto- 
gether, the relationship of flow to 
functional ontcome and change in 
score indicates that better flow values 
promise better outcome as well as an 
improvement of deficits after a 
stroke. 

The relatienships discussed do not 
permit definitions of flow levels below 
or above which death, permanent dis- 
ability, sligh: functional impairment, 
or complete recovery will ensue. It is 
evident from the data, however, that 
in those patients who died, hemisphe- 
ric flow (mean value, 30.3 + 5.0 ml/ 
100 gm/min) differed significantly 


. chemie lesion with impaired anatom- 
ical structure. In such areas, fune- 
tional recovery is impossible. 


from all other groups; og the. ‘ot à 
hand, in those patients who complet 
ly recovered, hemis pheric -flo 
(40.3 + 5.6 ml/100 gm/min) as well as 
focal flow (33.5 + 3.5 mi/100 gm/mii 
differed significantly from all. 
other groups. This stresses the im 
tance of total flow for survival. Late 
mortality is not due to the effec 
foeal cerebral lesions, but ra 
refleets the steady progression of: 
underlying vascular disease." As der 
onstrated in earlier communica- 
tions,"^ focal flow is more important 
for the reversibility of neurologic: 
deficits: values below 25 to 30 ml/100. 
gm/min indicate a permanent is- 








































































Comparison With Results- 
From Animal Experiments - 


The values reported in this stud 
are not fully comparable to thos 
obtained in animal experimen 
where the severity and duration ; 
disturbance in perfusion leadin. 
ischemie brain damage can be dire 
measured. The thresholds below w 
cortical function is abolished | 
been found to be between 16. any 





studie 
(EEG," evoked responses," single - 
cell activity"). Experiments in is- 
chemie models also permit study of 
the influence of the time and degree - 
of reperfusion on the severity of . 
persisting ischemic brain damage. If, 
after ischemia, reperfusion is suffi- . 
cient, electrophysiolegie activity^" ^ < 
and neurologic function” can be . 
restored. x 
Another important difference from. i 
human stroke must be kept in mind. 
when interpreting che results of | 
animal experiments for the patho- 
physiology of brain ischemia. Most ex- 
periments deal with artificial focal - 
vascular lesions in otherwise healthy | 
animals. In these animals, compensa- . 
tion for focal flow disturbances _ 
through collateral channels is not — 
impaired. Cerebrovascular attaeks— . 
whether the result of kemodynamic or ` 
thromboembolic mechanisms—are — 
usually not caused by a single vascular 
lesion, but rather by impaired perfu- 


neurophysiological factor 
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sion in a region òt a brain : with 
diffusely arteriosclerotic vessels. The 





ar bed is impaired. In these. patients 
the pathogenetie event, namely the 
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ssible to quantify the effects ot 
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ompensatory capacity of this vascu- 
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bral blood flow measurement makes it - 
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e both the. focal flow disturbance and 
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on cerebral hemodynamics after cere- 
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primary focus a click elicited reflex 
spikes. Progressive recruitment of corti- 
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ieptogenic foci were « produced T E 
i he. auditory that ina 
E stimuli may rash ee cortex modified 
_ by the ongoing epileptogenic activity. 

— Impairment in the processing of 


y sied vewked potentials, i while at the 


fecus. anc the time ot arrival of the signal 





ed - cerebral cortex were carried out with sil 

y Ee (diameter, 0.8 mm electrodes held 
. am adjustable carrier. "The recordings: 
| a es the referen ce opio 


sensory infermation during bursts of 


generalized bisynchronous spike-slow 
wave epileptogenic discharges is a 
well-recognized phenomenon both in - 
P" with an XY plotter. "Usually, e 
responses were averaged for each co! 


man and experimental animals.*-* The 


effects of focal interictal spikes, on. 
the other hand, are more controver- 
sial with some studies reporting | 
changes in evoked potentials in the - 
visual cortex of eats with chronic | 
epileptogenic foci’ and others finding 


no changes: in evoked responses in 
cortex with epileptogenic foci.*’ 

In the present study, the possibility 
of focal interictal spikes interfering 
with the precessing of sensory infor- 
mation was studied in the auditory 
cortex of eats. 


METHODS 


Twenty adult cats were studied, with 15 
having satisfactory penicillin foci estab- 
lished. The operations were done with 
ether anesthesia. Following the surgical 
procedure fer exposure of both hem- 
ispheres, ether anesthesia was discon- 
tinued and the animals were immobilized 
with gallamise and artifically ventilated. 
The end-tibal’CO, was maintained between 
3.0% and 3.4%. Wound edges and pressure 
points were repeatedly anesthetized with 
local infiltration of procaine hydrochloride. 
Additional loeal anesthesia was given as 
required to maintain the animal free of 
pain. Recordings from the surface of the 


| vomptitet, end an clesroencephalo 


E lation. consisted of clicks generated. 
. pulse and waveform generator (squ 
S pulses of 0.4 milliseconds' duration) : 
"through an attenuator and matching trans- 


-about 30.5 em in front o? the animal’s head. 
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from the danda was sled i int 
scope, an FM. tape recorder, a 








































event measured. The animals were p 
in a soundproof chamber. Auditory st 


former, to a 10.2-cm oudspeaker placed 


The delay between single clicks and click 
pairs was 2.5 seconds. 
In every animal, the minimal intensity 
of sound that gave a clear evoked potential. 
on the primary auditory «rea was deter- 
mined. This was called visual detectable 
level A stimulus of 40 4B above the visual 
detectable level was arbitrarily used. An 
epileptic focus was produced by intraco 
tical injeetion of penicillin, using an 
aqueous solution, 400,000 units/ml, colored 
with methylene blue. The intracortica 
injection was carried oat with a microsy- 
ringe held in a stereotaxic carrier. With the . 
aid of an operating microscope and a. 
micromanipulator, the needle was inserted - 
into the cortex at a depth of 1.5 mm, and - 
0.010 ml of penicillin was injected. Epilep- - 
togenic spikes were identified via a. 
window discriminator. The system was. 
adjusted so that the pesitive slope pf the 
spike discharge could trigger our E | 
tion system, making it possible 
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E | RESULTS 


| genie : activity induced 
- by the tor ical application of penie llin 
$ on. the primary auditory area :A,) 
progress M opcm three major 








ir minutes, PE a mean 
26 ninutes and 52 seconds, Stage 
E was s characterized by the presence of 
spontaneous spikes. During this peri- 
od, no ictal epileptogenic activity 
(after discharge) had yet developed. 
Epileptogenie: spikes evoked by au- 














Fig 2.—Auditory evoked responses during 
ictal discharges. Point 2 is site of penicillin 
application. Row ! is resporse to click 
ately. postictal; and row VIII, fve secands 


. postictally. Note different timing of recov- 
| en for differe f ortical points. 
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the anjection ‘of beni: 
nar ary. focus. n electrodes was placed over the contra- ^ before the application of penioilti 
au, lateral A, area in a mirror position. All Responses from cortical points 3 to 4 
y Evoked Potentials eight electrodes were left in the same mm away from the fceus were either 
, the Righest amplitude location throughout the experiment. unchanged or depressed. At the mir. 
jals to clicks were In every eat. the auditory responses ror focus and up to 5mm adjacent to 
' —— mapping were studied before and after the it, evoked responses were. usually . 
ey certex A, Once the injection of penicillin. . moderately depressed. Only in three - 

M best responses was Auditory evoked responses at the cats did they appear unchanged. E 
x of four electrodes primary focus were depressed during Early in stage 2, in three. of fi i 
ss secured over that stage 1 (amplitude decrement of at animals in which they were measured, ue 
3 zond row of four least 30% eompared to responses the responses | both at the primary and : 
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. | S500 V 


from first. 







Absolute Refractory Period 


Duration, 
msec 
No. €—— ARCA 

Tested Range Mean 























.., Normal 

—  eortex 20 13-20 16.4 
^; Primary 
| focus 10 100-320 160 

. Mirror 






focus 7 






20-100 58.8 


mirror foeus were depressed. The 
amplitude decrement was 40% to 50% 
compared to the amplitude before the 
pplication of penicillin, and involved 
cortical points as far as 5 mm from the 
focus. of epileptogenicity. In two 
animals, however, no changes in 
amplitude were observed. In 15 cats, 
. as shown in Fig 1, the evoked poten- 
. tial to clicks changed at the site of the 
2 primary focus during stage 2, assum- 
"ing the appearance of a spontaneous 
penicillin spike. Indeed, 
every click triggered an evoked poten- 
. tial that could. not be distinguished 










eventually 


680 Arch Neurol Vol 34, Nov 1975 re 





DOUBLE CLICK 


400 m sec 


LEE 


Fig: s. CORDE AN showing single responses to clicks. Lett, Click. (triangles) i is 
- delivered at variable interval following interictal spike. Right, Paired clicks with first at 
- fixed interval of 400 msec after spontaneous spike. Second click has variable interval 


from spontaneous cortical spikes, and 


will be called a reflex spike. Reflex 
spikes were of an amplitude two to ten 
times greater than the original evoked 


responses. The onset latency of the = 
reflex spike was the same as the onset RU 


lateney of the auditory response, but 
the duration of the spike complex was 
longer. The same changes were seen 
from cortical foci in the auditory 


cortex (area A, and occasionally A.) as. 


far away as 6 mm from the site of 
penicillin application. Occasionally, 
while reflex spikes were present at 
the site of the penicillin application, 
normal auditory responses could still 
be elicited 4 mm away. However, as 
the epileptogenic activity persisted, 
the entire auditory cortex ipsilateral 
to the primary focus became involved 
and only reflex 
observed. On the other hand, at the 
mirror focus, auditory evoked poten- 
tials were present but depressed when 
stage 2 was well established (Fig 1). 
No reflex spikes were elicited at the 


mirror focus till spontaneous focal 


seizures - dag after discharges) 


E in pide. bilaterally till 


spikes could. be 





developed (stage 3). Auditory stimula- 


_ tion during the ictal disckarge failed 


to elicit any response at the primary 
focus and in auditory regions ipsilat- 
eral to the focus. Low-amplitude 
evoked potentials were occasionally 
seen 4 to 5 mm away from the peni- 
cillin focus during ictal discharges. 
Small-amplitude responses were pres- 


ent at the mirror focus with higher- 


amplitude responses seen on the 


auditory eortex adjaeent to it. With 
E postictal stimulation, no response was 


seen over the penicillin focus, while 
increasing evoked potentials occurred 
in the region adjacent to the penicillin 
focus; contralateral responses were 
decreased i in amplitude over the mir- 


ror focus and in adjacent regions. 


These. responses gradually increased 
they 
1 to the same configuration as 








seen before the ictus. However, the 


duration. of these ref fraetory periods 
varied at different cortical points, 
with the longest being at the site of 


. the primary focus; a progressive . 
decrease was noted as the distance 


from the focus increased (Fig 2) 


| Postictal refractory period was short- 


est on the side of the mirror focus 
where occasional responses could be 
obtained as early as 300 msec follow- 
ing the ictus. The refrac tory period 
over the penieillin focus would last up. 


tot ten. seconds. 


‘Recovery Cycle 


The recovery cycle to a pair of clicks 
was studied in 15 cats. As shown in 


Fig 3, the evoked response to the 


second click. appears. simplified to a 
single positive deflection having the 
same latency of P,. A negative notch 
emerges at 160 msec, but only at 400 


msec does the morphology of the 


second. response appear identieal to 
the first. The most reliable and iden- 
tifiable response was the first positive 
wave P, this wave, therefore, was 
arbitrarily used to analyze the recov- o 
ery cycle (Fig 4, tcp). The normal 


recovery cycle had an absolute refrac- 


tory period of 13 to 32 msec (mean, 

16.4 msec), followed by a relative 
refractory period between 13 to 630 
msec. Full recovery occurred between 
100 and 630 r msec, with a mean of 400 
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a the two meth- 


J far | P, was ende 
age o£ 160 msec at the 
cus ard 58.8 msec at the 
cr Torus: (Tale). Figure 6 shows 
or interesting feature of the 
sry evcle in relation to the inten- 
- epileptogenic focus, At the 
ocus and up to 4 mm from 
lurinz'stage 2, the absolute 
eriod lasted 100 msec. Once 
us semures oecurred, the 
recovery period during stage 
iterie tal spikes were used to 
em) increased to 180 
ae less prominent, 
da the mirror focus. 


| COMMENT 


Dur ^ ‘Mata: demonstrate modifica- 
igas in the processing of cortical 
































stica! epileptogenic activity. These 
edifications are closely related to 
ariables: (1) the intensity of the 
pale; ;ygenie disturbance, (2) the dis- 
neg of the area processing the infor- 
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ihewn in Tig 4 qo amd. 
was ne difference in the. 


ry input in relation to a focal 
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Fig 6. SRN cycle of auditory responses at primary and mirror focus. Note increase 
in absolute refractory period with increase of intensity and frequency of epileptogenic 
discharges (from stage 2 to 3) using double click. 


mation from the primary focus of 
epileptczenicity, and (3) the time of 
arrival af the signal to be processed in 
relatior to the interictal and ictal 
discharge. Furthermore, these three 
variabbs are changing in relation to 
each œher, thus producing interfer- 
ence with the normal function of the 
cortex. 


Epileptogenic Activi 


Initially, the auditory input is 
handled normaly, but with the 
increased firing of the epileptogenic 
focus, a depression of the evoked 
response develeps. This depression 
then gradually changes till the senso- 
ry stimulus triggers a reflex spike. 
The latter is many times larger than ~ 
the original auditory potential Simi- 












lar changes in evoked potential have 
been demonstrated recently in cats 
made epileptic with parenterally ad- 
_ ministered penicillin." These findings 
` may represent an "enhanced synch- 
 ronization of neuronal aggregates" 
> and the activation of larger neuronal 
pools. The increase in. epileptogenie 
activity is paralleled by the activation 
of larger and larger neuronal pools by 
each sensory stimulus. Concurrently, 
"reflex spikes are recorded from 
regions farther and farther away 
from the primary focus. 


The gradual involvement of sur- 
rounding neurons has been demon- 
‘strated in an evolving epileptogenic. 
focus by Ebersole and Levine." They - 
studied the neuronal responses of ano 
enlarging penicillin focus in he eat. 
visual cortex with. extracellular re 





cordings and noted that cells 


hundred microns from the. site of | 


utu 


ontophoretie application of penicillin 
progressed from a depressed state, 
with decreased or absent tonic 
` responses, to a firing pattern charac- 
teristic ‘of a cell within the focus 
proper. They suggested that neurons 
outside the initial epileptogenie foeus 
belong to the so-called inhibitory 
surround'*'* receiving, at each inter- 
‘ictal spike, projected inhibition. As 


the epileptogenicity of the focus 


grows, more neurons will have their 
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auditory responses. | 
excitability at the mirror focus ean be 
accounted for by projected inhibitory -. leptoge 
discharges originating in the primary 


activity altered and develop parox- 
ysmal depolarization shifts with en- 
hanced excitability. Our data on 
evoked responses are eompatible with 
the interpretation that the changes 
described above in single neurons also 
occur in larger neuron populations in 
the auditory cortex. Depressed au- 
ditory potentials around the primary 


focus indicate the presence of an area 


of surrounding inhibition. With the 
evolving of the focus, the same area 
will be later recruited into enhanced 
excitability. 


While the entire auditory cortex 
ipsilateral to the primary focus re- 
- sponds to auditory stimuli with. large. 
reflex spikes, the cortical area at and 
around the mirror focus responds to c 
> background noise. The 
| pacity” decreases as the background 
noise increases. In this context, epi- 


the same stimuli with depressed 


focus. Projected epileptogenic d 
has produced inhibitory effects | 
neurons contralateral to the Mee 
Prolonged inhibitory postsynaptic po- 
tentials were recorded in the contra- 
lateral cortex during interietal dis- 
charges at the primary focus. >" 

The recovery cy cle changes demon- 
strated in this work reiterate the 
widespread effects of a cortical epilep- 
togenic focus and emphasize the 
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“channel ca- 
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E d s the major inhibitory neuro- 


VU transmitters in the mammalian 
CNS is thought to be y-aminobutyrie 
acid (GABA), and recent biochemical 


studies suggest that alterations in 


GABAergic transmission may be par- 
tially responsible for the symptoms of 
various neurological disorders such as 
Huntington's s disease (HD).’" Since it 


is well established that HD is charac- - 
terized by a profound decrease in — 
GABA- and: acetyleholine-containing - 


neurons in the basal ganglia,’ it may 
be possible to differentiate this disor- 


der from other states by measuring 


brain GABA levels as reflected in the 
CSF. Previcus attempts to measure 
cerebrospina! fluid GABA levels have 
led to equivocal results, with some 
investigators reporting low but mea- 
surable levels of the amino acid in 
CSF, while others were unable to 
detect GABA in control patients.** 
Thus, it has been reported that cere- 
brospinal fuid GABA levels are 
significantly reduced in HD,' while 
others have reported that the cere- 
brospinal fluid GABA level is in- 
creased in this disorder, and still 
others suggest that the cerebrospinal 
fluid GABA. content is too low to be 
reliably detected with conventional 
methods." 

Recently, a radioreceptor assay for 
GABA has been developed, having a 
sensitivity in the low picomole range.’ 





* 


_CSF obtained from individuals having | 


an attempt to determine whether. 


appears. to exist for GABA. in the- 


transmitter.* 


Using | this. “technique, measurable - 
quantities of GABA have been de- 
tected in human CSF, arda gradient 





spinal. fluid, suggesting that the. 
content of this amino acid in this fluid 
may reflect brain levels of the neuro- 
In the present stud y 
GABA levels have been. measured in 














one of three neurolcgica: disorders in. 


known changes in brain GABA levels 
ean be detected in the CSF and . 
whether changes observed are charac- 
teristie for any particular disorder. 


MATERIALS AND METHODS 


For the study, lumbar CSF was obtained. 2 
from 26 control patients having a variety ^. 
of neurological and psychiatric complaints. 
Nineteen patients were diagnosed aso 
having HD, (this diagnosis based on pre- és 
senting symptoms and positive evidence of . * 
a family history of the diserder), five had 
Parkinson's disease, ard three patients had > 
Alzheimer's disease. Informed consent was =; 
obtained from all patients or their legal < 
guardian after a detailed explanation of .- 
the procedure and the nature of the study. = 
Samples obtained from individuals having- > 
spinal cord injury, infection, neoplasia, or .. 
who had recently undergene spinal cord |. 
surgery were not used. [n all cases, spinal. 
taps were performed between 5 pM and 8:5 
PM, with the patients having been at a 
bedrest for the previous 24 hours. Lumbar ` 
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Fig 1 .—Linear regression analysi 
GABA) levels analyzed by radic 
lography-mass spectrometry 







neture was performed. in. nthe: standard 
ashion, with the patient. in the lateral 
lecubitus position and, in all eases, 10 ml of 
‘SF was withdrawn, with the final 4 ml 
laced: immediately i in a -20 C freezer for 
se in this study. The average age and 
range for each patient population was 45 
ears for control patients (7 to 86 years), 45 
years for the Huntington patients (18 to 75 
years), 71 years for the Parkinson patients 
(57 to 78 years) and 64 years for the 
Alzheimer patients (62 to 66 years). 

l With regard to drug therapy, only three 
of the control patients were receiving 
ledication at the time of lumbar puncture, 
“ith one receiving amitriptyline hydro- 
hloride and two patients receiving pheny- 
oin. Only. five of the Huntington patients 
were being medicated at the time of this 
3 tudy, with two receiving perphenazine, 
two, haloperidol, and one, chlorpromazine. 
All of the Parkinson patients were receiv- 
g levodopa and a peripheral decarboxy- 
lase inhibitor. The Alzheimer patients were 
nmedicated at the time of the lumbar 
uncture. 

The CSF was kept frozen until dia 
for GABA, using the radioreceptor assay." 
This assay is based on the principle that 
the amount of tritiated y-aminobutyric 
acid bound to rat brain synaptic mem- 





E 





nonradioactive GABA present in the incu- 
bation medium. For the assay, 250-11 
. portions of CSF were placed in triplicate 
into incubation tubes containing 8 nM of 
tritiated y-aminobutyrie - acid (39.41 Ci/ 
 . mmole) and rat brain synaptic membranes 
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ssay and gas chroma- san 

































. buffer, with a pH of i ait. 


branes is inversely related to the amount of 





Porkinson| ..— 








inobutyric acid | 














CSF was ealeulated by 


residue reacted with SOCL and methanol 


(1:5), evaporated, and reacted with. penta- 
fluoropropionie anhydride. After a second - 
evaporation, the residue was dissolved in. 
30 ul of acetone and was analyzed by | 
chemical ionization on a gas chromato- 


graphic mass spectrometer in combination 
with an interactive data system. 


RESULTS 


co Alheimer| — eb iu 










| C as previously — deo 
~ described; The amount of | GABA in the — 
mparing the | 
amount of *H-GABA bound to the mem- 
branes in the. presence | of. CSF to the 
amount bound in the presence of known 
quantities of unlabeled GABA. Using this 
_ procedure, as little as 10 pmole of. GABA In 
can be reliably measured. | m 
. Some samples were pio. ae e t 
analysis by gas chromatography-mass 
spectrometry (GC-MS), using deuterated . 
GABA as an internal standard. For this — i£ 
assay, the CSF was lyophilized and the — 


n éoéfficlent" p R2, with a 





i test. [tis unlikely that this 
Since the radioreceptor assay is. 


based on the displacement of the 
membrane-bound tritiated y-amino- . Wet 
butyric acid, it is essential to demon- of the 






g 400 50C 600 700 
BA “(pmol fmi) 


nobuty c acid (GABA) content in 
cture from patients with indicated 
| patients. had various neurological 
h point represents different indi- 


/ pled i 









pec 
Bp. assay for this fuid (Fig D. The 
results. s ee et the pee ee ! 


significant Qfetrelatbn 





Whitney test: the iui: indicdiet tha e 
individuals with HD have significant- | 


ly lower cerebrospinal fluid GABA 
_ levels, with 119 + 22 (SE) pmoles/ml 
as compared to the contro! patients 


who had 230 + 24 pmoles/ml (Eig 2). 
The differences between these means 
is even more significant when ana- 
lyzed using. the parametric Student's f 
r nding is 











th result. of. drug treatment, since 
Ol y five of the Hunt ington patients 





© recelving mua at the time 


strate that the only substance in the e peas gs 


CSF that will interfere with tritiated | T 





y-aminobutyrie acid binding is GABA pat 


itself. While previous reports using E 
column chromatography* and ion e 
change-fluorimetry* have indicated — levels and the age of the patients, the 


that the assay is specific for GABA, in Sex, or the duration of illness. (6 





‘petition, no die was qum 


between cerebrospinal fluid GABA 






GABA Variations—Enna et al 











i01 " to 15; years . 








mel ; 94 p R ini 
role (Fig 2) It has been reported 
L the sup m : beu acid 
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B buie disease. N: rolagy 28/711-180, 1976. decarboxylase | 
E Ls GABA detectable n: dopa therapy. 
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HD may be solely mental, it is some- 
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. © On a background of acute. bulbar 
dysfunction, a patient experienced the 
simultaneous onset of severe propriocep- 
tive loss and. paralysis of automatic respi- 
ration that rapidly reverted to normal. 
‘Subsequent Progressive neurological de- 
terioration. over several months ended in 
death, and. neuropathological examina- 
tion. revealed demyelination in discrete 
distribution. The anatomical and diag- 
ostic implications of this are briefly 
discussed. 

(Arch Neurol 34:686-689, 1977) 


he past several decades have seen 
an increasing appreciation of the 
neuroanatomical basis of respiratory 
function in man. We recently had the 
opportunity to care for a patient who 
' experienéed severe respiratory dis- 
tress that proved to be completely 
reversible with adequate support. Be- 
. eause of the unusual nature of the 
respiratory embarrassment and the 
associated neurological impairment, 
which was finally revealed at autopsy, 
we are presenting this case. 


REPORT OF A CASE 


The patient was a 40-year-old dentist 
- who had been well, with the exception of 
hepatitis one year prior to hospital admis- 
..8ion. Early in December 1974, he experi- 
-enced nausea and persistent hiccuping. On 
: Dec 15, paresthesias occurred in the right 
lower extremity and gradually spread 
upward during the next several days to 
involve the right upper extremity and then 
receded, leaving the patient with an area 
-of right perioral hyperesthesia. Simulta- 
- neously, there was an increase in retained 
` oropharyngeal secretions, with difficulty 
- in swallowing. The patient was admitted to 
- the hospital on Jan 2, 1975. 
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There was no 
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previous history of neurological disease. 
Physical examination showed a blood 
pressure of 105/80 mm Hg, a pulse rate of 
100 beats per minute znd regular, a respi- 
ratory rate of 18/min, and a temperature 
of 36.5 C. The liver edge was barely palpa- 
ble. Neurologieal examination revealed an 


alert patient with slurred, nasal speech and 
- wide-based, ataxic gait. There was slight 
ptosis, a mild right central facial paresis, 


and decreased gag response on the right. 
The remainder of the examination : was 
unremarkable. 


Laboratory studies showed the follow! ing . 
levels: hemoglobin, 14.7 gm/100 ml; héma- 
toerit, 42%; WBC count, 12, 000/eu - mm; | 
sedimentation rate, 42.0 mm/hr (range, Q 
to 20); alkaline phosphatase, 85 units/100 - 
mi (range, 30 to 105); SGPT, 56 Karmen 


units (range, 7 to 40); SGOT 27 Karmen 
units (range, 7 to 40); and lactic dehydro- 
genase, 245 Wacker units (range, 100 to 
225). The serum protein eleetrophoresis 
was normal except for a y-globulin level of 


2.2 gm/100 ml (range. 0.7 to 1.7). Other 


studies, including skull, spine, and chest 
roentgenograms, serological test for syphi- 
lis, lupus erythematosus preparations, an- 
tinuclear antibodies, and Australian anti- 
gen, were normai. 


Hospital Course 


Following admission, the patient showed 
retention of oropharyngeal secretions and 
weakness and limited retraction of the soft 
palate. The following day, the tongue 
deviated to the right on protrusion. Verte- 
bral angiography, computerized tomogra- 
phy, and pneumoencephalography were 
normal, except for slight ventricular 
enlargement. Cineroentgenography dem- 
onstrated failure of deglutition, with aspi- 
ration of barium inte the lower bronchial 
tree. 


On Jan 7, 1975, there was no longer — 
deviation of the tongue, although protru- - 


sion and rapid alternating movements 
were poor. Prominent vertical nystagmus 
on upward gaze was noted. On Jan 11, 1975, 
there were severe dysarthria, dysphagia, 
bilaterally decreased gag reflex, a severe 
primary position rotatory vertical nystag- 
mus, slow movements of the tongue, and 
moderately decreased proprioceptive sense 
in the right fingers anc toes, as well as a 








slight dullness to pinpriek on the right side 
of the body. 

Blood gas levels at this time were as 
follows: Pco,, 36 vol%; Pe., 61 vol%, and pH, 
7.46. À chest: roentgenogram now revealed 
bilateral aspiration pneumonitis. The WBC 
count was 13,200/cu mm and rectal temper- 
ature was 87.7 C. Retained oropharyngeal 
secretions required frequent suctioning, 
and the patient exhibited intermittent 
confusion. 

On Jan 15, 1975, an abrupt respiratory 
arrest occurred. Thirty minutes after 
prompt intubation and assisted respira- 


. tion, the patient became responsive, A 


chest: roentgenogram now revealed mild 


i congestive heart failure and aspiration 


pneumonitis. His blood gas levels at this 
time were Pco,, 45 vol%, Po., 47 vol%, and 
pH, 7.56 while receiving 78% oxygen with 
positive end-expiratory pressure assis- 


tance. On the following day, the blood gas 


levels were Pco,, 29 vol%, and Po,, 74 vol% 
on 94% oxygen with positive end-expira- 
tory pressure assistance. On Jan 17, 
tracheostomy was perfermed. Blood gas 
levels on Jan 18 were Pco,, 27 vol%, Po,, 78 
vol% and pH, 7.60 on 80% oxygen. The 
following day, the blood gas levels were 
Pco,, 36 vol%, Po., 115 vol%, and pH, 7.60 
with a 98% saturation on 60% oxygen. 

On Jan 16, 1975, the patient was alert 
and oriented, but with a severe rotatory 
vertical nystagmus in all positions of gaze. 
There was almost complete proprioceptive 
loss bilaterally. No sensory level to pinprick 
could be detected. The muscle stretch 
reflexes were 2+ and symmetrical and 
there was no Babinski sign. Strength was 
5/5 throughout. Spontaneous respirations 
were shallow and irregular, and mainte- 
nance of respiration required constant 
concentration. on the part of the patient. 
When he was asked to relax and close his 
eyes, spontaneous respiration ceased, ne- 


cessitating verbal encouragement for him 


to breathe. At this time, his extremital 
strength was excellent, and chest wall 
excursion on command was full. He had 
almost total proprioceptive loss of all the 
limbs and the digits wandered in a pseu- 


doathetoid manner. Over the next several 


days, respiration was stable when he was 
alert and concentrating on the task of 
breathing, but recurrent apnea occurred 
with relaxation. There was a remarkable 


* 
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lack ef subjecti dyspnea on the patient's 
part, “or he cauld relax and drift into 
complete apnea with lite discomfort. 

The subsequent hospital course was 
stormy and  mnciuded gastrointestinal 
bleeding, possible pulmonary embolism, 
and acute urin-ry retention. The severe 
rotary mystagmas and bilateral propriocep- 
tive deficit rapedly receded, and respira- 
tien, when ne was relaxed or alert, became 
regular ower the next week. He was 
weaned fram tl= respirator. He could void 
spontaneously and was now able to coordi- 
nate his handwriting, Cerebrospinal fluid 
obtained a lumbar puncture disclosed the 
fdlewing level=e RBC count, 26/cu mm, 
with 3% Iympocytes and 1% polyphils; 
glucose, 790 m-/100 m}; and protein, 52.0 
mg/i@0 m. The CSF y-globulin level was 
15% of total protein (normal, up to 12%). 
The cerebrospimal fluid VDRL was non- 
reactive. 

The patient was now found to have 
relatively normal swallowing function. Au- 
diograms were normal. An eleetronystag- 
mogram demomstrated left-beating, spon- 
taneous nystagmus and nonfatigable, di- 
rection«ehzngimz  positonal nystagmus 
censistent with»centra: vestibular dysfunc- 
tion. Jplepia was noted and a mild right 
lateral rectus paresis wes found. The final 
exam nation prior to discharge several 
weeks later revealed am clert patient witha 
wide-5sses, ataxic gait and a tendency to 
drift te tke right. Musele stretch reflexes 
were 2+ and symmetrical, with downgoing 
plantar responses and excellent strength 
throuzheut. Pimger-to-mose and heel-to- 
shin vesting were normal, but drawing a 
cirele in the ar wath the toes was ataxic. 
Primam vertie-l mystagmus was still pres- 
ent, though less promiment, as was hori- 
zonta nystagmus especially on right gaze. 
The other cranial nerie functions were 
normal, with the excertion of decreased 
rapid alternating movements of the 
tongte. Sensomy examination was normal 
to al medalitees, with the exception of 
slightly decremsed proprioception in the 
toes en the rig- t. Vital capacity was in the 
4liter range and respiratory rate and 
deptL were rormal both sleeping and 
awake. He was discharged from the 
hospital in Fetruary 1975. 

He was subsequently seen as an outpa- 
tient after he ^ad: experienced momentary 
attacxs of hyoerventilition, as well as 
recurrent dysc-thria and diplopia. A mild 
mght nemiparesis appeared, but subse- 
quen-lv wanes. Detailed examination in 
June 97. rewealed a depressed patient 
with herizontal rotatory nystagmus, dysar- 
thria, ani a wide-based gait with limb 
dysmetria. There was mo muscular weak- 
ness; tne musc stretch reflexes were brisk 
and symmetrral. Ar equivocal Babinski 
pespense was present on the left side. 
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Sensory examiaation revealed only de- 
creased vibration sense of the left foot. In 
February 1976, the patient displayed recur- 
rent confusion after napping. He died at 
home while slee»ing on March 30, 1976. An 
extract of the pertinent autopsy findings 
follows: 

The lungs shcwed pulmonary congestion 
and evidence of recent aspiration pneumo- 
nia. The brain weighed 1,390 gm and it and 
the spinal corc were normal externally. 
After two weeks of fixation in 10% 
buffered formaLEn, the brain was sectioned 
coronally and tke cerebellum was sectioned 
sagittally, the »rain stem and cord were 
sectioned trans-ersely. 

A large, irmegularly shaped, sharply 
demarcated, grayish plaque occupied most 
of the central or dorso medial region of the 
lower medulla. It extended from the mid 
olivary level te the fourth cervical cord 
segment with its greatest width at the 
level of the obex. Throughout its length the 
plaque extended to the dorsal surface of 
the medulla ard cord, but only part-way 
laterally and more so on the right. In the 
cervical cord, the plaque narrowed down to 
the region of the dorsal white columns. The 
medial lemnisers was completely obscured 
by the plaque. The major portion of the 
pyramids was relatively spared, with 
involvement being limited to the dorso 
medial portion | Fig 1]. 

Microscopica ly, the central part of the 
medulla showee a loss of myelin and oligo- 
dendrocytes. Phosphotungstic acid hema- 
toxylin staining revealed an intense glio- 
sis, indicative cf a long-standing lesion, in 
the central portion of the demyelinated 
region. Astroc-tes, many of which were 
gemistocytic, vere most prominent at the 
periphery of this glial scar and rare in its 
center. Macropnages were sparse and only 
present peripherally. Some of the more 
lateral blood vessels had lymphocytic 
cuffing. The neurons were relatively 
preserved withthe lateral reticular nucleus 
normally popu ated. Many neurons of the 
medial reticular gray, in the middle of the 
plaque, were icentifiable. The usual axonal 
sparing with tae loss of myelin was pres- 
ent, but in the depths of the plaque there 
was some axozal loss. The myelin loss in 
the medial lemniscus and other midline 
white matter tracts was so severe as to 
make them un ecognizable in the midst of 
the glial felt-work. The lesion extended 
into the cord by way of the dorsal columns 
and involved the region of the central canal 
and the ventral white commissure. Astro- 
cytes, glial fibers, severe demyelination, 
and swelling o` the more peripheral myelin 
sheaths were present in the dorsal regions 
of the pyramids. This region at the 
periphery of -he plaque had a generally 
spongy and ra-ified appearance in contrast 
to the ventral two thirds of the pyramids 





lower 
medulla illustrating extent of plaque. 
Upper section is 4 mm rostral to obex; 
middle section, at obex; and lower section, 
4 mm caudal to obex. 


Fig 1.—Transverse sections of 


where there was some loss of tinctorial 
affinity for myelin stains, but no cellular 
reaction [Fig 2]. 

Other regions of patchy demyelination 
of varying age and size were present in the 
periventrieular white matter of the right 
lateral ventricle, the cerebellar white 
matter in both hemispheres, the optic 
chiasm, and the lateral cervical cord at C-7. 
The pons showed normal myelination 
throughout [Fig. 3]. 

COMMENT 


This patient's lower brain stem 
dysfunction developed in step-like 
stages, leading to respiratory embar- 
rassment superimposed on a complex 
background of multiple secondary 
complications including aspiration 
pneumonia, congestive heart failure, 
possible pulmonary embolism, and 
gastrointestinal bleeding. Despite se- 
vere initial neurological dysfunction, 
this patient survived and left the 
hospital with relatively mild deficit. 
His clinical course was remarkable for 
the simultaneous onset of nearly 
complete paralysis of automatic respi- 
ration with total proprioceptive de- 
nervation, in the absence of pyramidal 
dysfunction and followed by a strik- 
ingly rapid recovery. However, subse- 
quent relapse and progression of the 
disease led to his death a year later. A 
brief review of respiratory neuroanat- 
omy might further clarify some of the 
unusual aspects of this case. 


Respiratory Function 


Extracellular microelectrode record- 
ing techniques have localized the 
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Fig 2.—Transverse section of medulla at 


level of obex, illustrating loss of myelin in 
medial lemnisci. Note that demyelination 
in pyramids is limited to dorsomedial 
corner (Woelcke myelin stain). 





Fig 3.—Transverse section of lower pons 


showing absence of 
(Woelcke myelin stain). 


demyelination 


primary respiratory neurons in the 
lateral retieular formation of the 
medulla.'^ Merrill? has linked primary 
respiratory neuron activity particu- 
larly with the nucleus retroambigual- 
is. From this location, many of the 
axons of the respiratory neurons 
immediately decussate at the level of 
the obex prior to their descent into the 
cervical cord."? This decussation has 
been known since 1858, when it was 
first discovered that midline sagittal 
euts through the medulla at the level 
of the obex caused instantaneous and 
irreversible respiratory arrest.‘ Early 
studies of the respiratory center of 
the medulla using stimulation 
techniques had erroneously mapped 
the primary respiratory neurons as 
being located medially about the 
medial lemniscal decussation. This 
error was a consequence of the failure 
of stimulation to differentiate be- 
tween the cell bodies of respiratory 
neurons and their decussating axons. 
Following decussation, the respira- 
tory axons descend in the most ante- 
rior portion of the lateral white 
columns, to be relayed via anterior 
horn cells to the muscles of respira- 
tion.* 
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Nucleus ambiguus and environs - 


Level of medulla 


Descending involuntary 
respiratory pathway (automatic) 


Level of decussation of pyramids 


Descending voluntary respiratory 
pathway (corticospinal tract ) 


Level of cervical cord 


Fig 4.—Automatic respiratory pathway arising in environs of nucleus ambiguus and 
decussating through medial lemnisci to descend into spinal cord adjacent to anterior 
gray horn (broken line indicates site of lesion that would explain respiratory findings 
[undine's curse] and proprioceptive loss noted in January 1975). 


Recent evidence suggests that some 
additional cressing of fibers may 
occur throughout the cervical seg- 
ments imparting a limited degree of 
bilateral representation.’ This medul- 
lary respiratory system is the center 
of a complex system of facilitatory 
and inhibitory circuits that includes 
the pontine respiratory centers, spinal 
and vagal respiratory afferent inputs, 
as well as the medullary chemore- 
ceptor apparatus.' Taken as a whole, 
this system might be thought of as 
automatic in that it maintains its 
ability to function independently af- 
ter the loss of cortical control. 

Disease of the automatie respira- 
tory system has been recognized since 
the era of poliomyelitis. Plum and 
Swanson“ reported on a woman with 
relatively stable respiration while 
alert, but apnea occurred in the 
absence of stimuli. At postmortem 
examination, the most prominent neu- 
ropathological finding was inflamma- 
tion and necrosis of the ventrolateral 
reticular formation of the medulla. 
More discretely limited pathological 
examples of automatic respiratory 
dysfunction are given by Devereaux 
et al? who described two patients with 
bilateral medullary infarcts located 
midway between the ventral and 
dorsal zones and who inspired well 
while alert, but required respiratory 
support for recurrent apnea while 


asleep. This apnea, appearing when- 
ever conscious effort at respiration is 
allowed to lapse, bears the name "un- 
dine's curse” (also spelled Ondine), 
after a sea nymph of German mythol- 
ogy who avenged herself on an 
unfaithful human lover through a 
curse of sleep apnea.*'’ "Undine's 
curse" of automatic respiratory paral- 
ysis has not usually been reversible. 
In contradistinction to the "auto- 
matic” respiratory system, the corti- 
cal influences on respiration have 
been termed "voluntary."'" This sys- 
tem functions in the respiratory mod- 
ulation required for normal verbal 
communication, and probably has both 
facilitatory and inhibitory influence 
on lower respiratory pathways.’ The 
descending pathways of this system 
are believed to be separate from that 
of the automatic system, and have 
generally been held to pass from the 
cerebrum to the spinal cord via the 
corticospinal tract. Total medullary 
pyramidal infarction secondary to 
syphilitic arteritis has been associated 
with a loss of volitional control of 
respiration, but with the maintenance 
of automatic respiration at a fixed 
rate and depth.” It thus appears that, 
for the clinical evaluation of respira- 
tory status, dual pathways must be 
considered—a medullary source with 
descending fibers in the anterior part 
of the lateral white column of the eord 
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hat i is automztie, udi a cortidospinal 
E pathway that s voli tional (Fig 4). 
— With t he cop 'ept: af dual respiratory 
tharays in mind, consideration can 
be given +o the case in point. The 
sof automztie respiration simulta- 
asly with the onset of severe 
oeestive loss ena background of 
nediilary dysfunction could be antic- 
Ü ted, sh ould a large lesion demyeli- 
“nate the zentral or median range of 
the medula end simultaneously dis- 
rept the medial lemnisci and the 
 deeussatiag. ape — ax- 



































>a and 1 spinal T a pa- 
with a glioma of the obex of the 
lia mvaeing the medial lemnis- 
d neticalar formation who had 
eased dorsal white column sensa- 
3 drains of which the patient 
-was anaware and apnea during sleep 
< (momenton iz made of the presence or 
absence cf pyramidal dysfunction). 

o Awitopss examination in our patient 
“revealed large die 















n the central ‘medulla 
eldest portion matches the area 
shown in Fu 4. This oldest portion of 

` the lesion bon: ad led. to the. clinical 





niitomatic. ME 
3oxw be considered as a 
e sntitr in a patient with 
: net signs. This syndrome 
Warr immediate anticipation of 
-pespiratery embarrassment. 
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Respiratory Distress 
and Demyelinating Disease 


Although many experienced clini- 
cians are familiar with anecdotal 
accounts of maltiple sclerosis present- 
ing as severe cardiopulmonary dis- 


ysis of the neurological dysfunetion in 


such cases is usually precluded by 


pneumonitis, and sepsis. Most exten- 
sive studies of the natural course of 
multiple sclerosis cite a 1% 


Comston, in a report on the natural 


history of the disease in 840 patients,” 
noted that involvement of the vital z 


centers of the central nervous system 
is rare and is usually confined to 
patients with acute disease who die 
within a few months of onset. This 
series included three deaths from 
respiratory failure, one of which was 
within three months of onset. Four 
cases of respiratory failure in multiple 
sclerosis presented by Guthrie and 
Berlin^ emphasized the presence of 
quadriparesis and high segmental 
sensory levels, They considered respi- 
ratory embarrassment to be second- 
ary to lesions involving the pyramidal 


tracts bilaterally and possibly the 


anterior horns. The concurrent ap- 
pearance of respiratory distress and 
quadriparesis in demyelinating dis- 
ease is supported by clinical accounts 
in the European and Latin American 
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onset of the disease.^'* McAlpine and - 
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paella ‘lesions were aniy dsa 
visualized after administration of contrast 
substance. The CT findings | greatly 
influenced ‘the therapeutic planning in 
these patients, and surgery was avoided 
in. two. When: feasible, patients with lung 
carcinoma should have CT examinations 
(with contrast administration) prior to 
thoracic surgery even if they do not have 
neurologic symptoms. 

(Arch Neurol 34:690-693, 1977) 


















Ee carcinoma is the commonest 
neoplasm of adults that metas- 
tasizes to brain. Surgical resection for 
cure of the lung tumor in patients who 
do not have clinical or roentgeno- 
graphic evidence of metastasis at the 
time of surgery may be followed by 
manifestations of brain metastasis 
within months. Failure to obtain cure 
in these patients is more often due to 


to control the intrathoracic disease, 
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distant metastasis rather than failure | 


. which implies that occult metastases 
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of brain tumors. The procedi 





| especially appropriate for screening - 
preoperative evaluation because it can 
be done quiekly with no discomfort _ 
and minimal risk. In this study, CT - 


was utilized as a screening procedure 
in a series of patients with lung carci- 
noma to determine the frequency with 
which such individuals harbor brain 
metastases that are clinically "si- 
lent." 


SUBJECTS AND METHODS 


Fifty patients (aged 36 to 74; average, 
56.5 years; 39 men; 11 women) with lung 
carcinoma in Ton metastases were not 


ae ien Thes ae was oa 


prospectively. Computerized tomographic 


examinations were performed on the 


patients consecutively as soon as possible * 
after the lung lesion was diagnosed. The drip, 80% infused over 20 minutes before, 
and 20% 


ian). 


average time interval between the diag- 
nosis of the lung lesion and the CT exami- 


nation was six days (range, 1 to 13 day s) 
The only criteria for exclusion from. the 
study were history of symptoms, physical n 
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ióiny) are li i ed [Below 


Type of. No. of 
Carcinoma Patients 
Undifferentiated "2: 
Large cell 11 
Small cell 16 
Squamous cell | 13 
Adenocarcinoma 8 
pene 2 
Total . ho ke d 50 


The niülhod and technique of CT exami- 


nation. of the brain has been described in 
detail elsewhere.” The only variance from 
the routine was that each patient under- 
E. ent. complete CT 





examinations both 
without and. with intravenous administra- 





. tion of contrast material (300 ml o? iothal- 
amate meglumine (Conray), intravenous 


infused during, the CT examina- 


Interpretations. of CTs: were categorized 


^as follows: (1: normal, (2) abnormal indi- 
eating -o or (39 abnormal indi- 
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Fig 1.—Metastatic sat cell carcinoma to right cerebellar hemisphere. Examination 
without contrest lef) shows no definite abnormality. With contrast administration (right), 
tumor is denied appearing as ring formation of speckled increased densities (+ 25/ 
+4 Hounsfi-id unts, an arbitrary scale for CT density, from —500 to + 500, with water 
measuring 0)«f rigat cerebellar hemisphere. 


cating nonmetastat^ pathologic process. 
The €T critetia for metastases were the 
folowing: (1) srimary, direct visualization 
of a mere ow less well-cireumseribed, 
diserete arem of zbnormal density; (2) 
secondary, cemebra edema, mass effect 
with distortic, or collapse of spaces (eg, 
ventricle) and shif of midline structures 
(eg, septum y=llucieum, pineal gland); (3) 
enlargement 3f the primary abnormality 
(usually assciated with worsening of 
secondary abrermaaties) during serial CT 
examinationsover time; (4) standard stud- 
les (eg, mdioruclide brain scans) that were 
previous'y newative becoming positive for 
metastases o-er time: (5) development of 
neurelegic swmptor:s over time directly 
attributable -o an identified mass in a 
patent who v aszas; mptomatic at the time 
of tae initial "T-ex -mination. Another CT 
criteria for -etasrzses, multiple lesions, 
would have beer used, but no patient with 
multiple lesiens w-s encountered in this 
study. 


RESULTS 
Perty-twe patents had normal CT 


examinations. 


bo 
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Abnormal CTs 
Indicating Metastasis 


Three patients (6%) were discovered 
to have metastatic tumors. These 
were locatec in the cerebellar hemi- 
sphere (Fig 1), occipital lobe (Fig 2), 
and corpus callosum (Fig 3). The cere- 
bellar metastasis (small cell) appeared 
as a ring formation of speckled 
increased densities of the deep right 
cerebellar hemisphere that was visual- 
ized only with contrast administra- 
tion. The examination without con- 
trast administration was interpreted 
as completely normal. The occipital 
metastasis (adenocarcinoma)  dis- 
played extensive secondary effects of 
the tumor (»dema, collapse of ventri- 
cle, shift of midline structures) with- 
out contrast, but the tumor itself was 
not visualized until contrast was 
administered. Following contrast ad- 
ministratiom, the tumor appeared as a 
discrete,  well-cireumsceribed, oval- 
shaped arez of consolidated increased 


densities of the medial-ventral por- 
tion of the left occipital lobe. The 
corpus callosum lesicn (large cell) 
appeared as a questionable small ring- 
shaped area of speckled increased 
densities on the initial study. Since 
there were no neurolegic symptoms, 
and other diagnostic studies (brain 
scan, angiography) were negative, 
thoracotomy was performed and the 
tumor was removed in toto. Four 
months later, there were headaches 
and unsteadiness of gait. Repeated 
CT examination revealed that the 
lesion had more than doubled in size. 
The lesion was only visualized follow- 
ing contrast administration in the 
first study. Of the three metastases, 
only the adenocarcinoma was asso- 
ciated with discernible mass effects 
(eg, edema, collapse of ventricles, shift 
of structures). The =wo undifferen- 
tiated carcinomas that metastasized 
showed no significart mass effects. 
The histologic types metastasizing 
were the large and small cell carci- 
noma and the adenocarcinoma. 


Nonmetastatic A2normalities 


A left parietal infarct appeared as a 
well-circumscribed area of decreased 
densities (+1/+12 Hounsfield units, 
an arbitrary scale for CT density, 
from —500 to +500, with water 
measuring 0) at the supraventricular 
and convexity levels that did not 
enhance with contras- administration. 
Three subsequent CT examinations 
conducted at four-month intervals 
failed to show any chznge in its size or 
characteristics. The patient, a 42-year- 
old man, recalled having experienced 
transient diffieulty writing and with 
manipulative movements (buttoning) 
of the right hand two years before the 
pulmonary lesion was discovered and 
CT examination performed. He had 
forgotten the incident during the 
initial interrogation. He has remained 
neurologically asymptomatic 18 
months after the inizial CT examina- 
tion. A presumed small pituitary 
adenoma appeared és a finely speck- 
led, well-circumscribed area of in- 
creased densities (enhanced slightly 
after contrast admimistration) in the 
suprachiasmatic cistern. Three serial 
CT examinations (at four-month in- 
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tervals) showed no change in the size 
or characttristics of the lesion. Serial 
brain scans and skull roentgenograms 
have remained normal. The patient, a 
53-year-old woman, has not had neuro- 
logic symptoms. Three other patients 
were found to have cortical atrophy 
(appearing as enlargements of sub- 
arachnoid spaces of sulci at convexity 
or Sylvian fissure, circular sulci 
regions) considered excessive for age. 
One had mild enlargement of lateral 
ventricles in addition to the cortical 
atrophy. 


COMMENT 


This study illustrates the practical 
usefulness of CT as a preoperative 
screening procedure for brain metas- 
tasis in patients with lung carcinoma. 
Six percent of these neurologically 
asymptomatic patients harbored 
brain metastases that eluded radionu- 
clide brain scans and skull roentgeno- 
grams. The CT findings altered the 
planned therapeutic regimen, and tho- 
racic surgery was avoided in two 
patients.'Surgery was undertaken in 
the third with prior knowledge that 
metastasis to brain may have already 
occurred. Subsequent CT examination 
confirmed this to be the case. 

The importance of contrast admin- 
istration is also illustrated, as none of 
the metastases were directly visual- 
ized without contrast. The presence of 
tumor from its secondary mass effects 
was inferred without contrast admin- 
istration in one patient, but the 
tumors would have been missed in the 
other two patients if contrast had not 
been administered. Up to 87% of brain 
metastases have shown the phenom- 
enon of contrast enhancement, which 
was of value in suggesting the diag- 
nosis by CT.’ In another study, 78% of 
the diagnostic errors (55% of which 
were metastatic lung carcinoma) were 
in examinations performed without 
contrast administration.’ 

Previous studies demonstrating the 
superiority of CT over radionuclide 
brain scanning and skull roentgenog- 
raphy in the detection of intracranial 
neoplasms were of patients already 
suspected of having brain tumors.^' 
This study is the first, to our knowl- 
edge, to utilize CT as a screening 
procedure in patients in whom brain 





Fig 2.—Metastatic adenocarcinoma. Left, Examination without contrast shows extensive 
cerebral edema throughout occipital, temporal, and parietal regions on left. There is 
mass effect with partial collapse of left lateral ventricle, anterior-medial displacement left 
glomus of choroid plexus, and shift of midline structures (eg, pineal, septum pellucidum) 
from left to right. Metastatic lesion is not definitely visualized; speckled area of apparent 
increased densities in left occipital region may be normal parenchyma accentuated by 
surrounding low density edema. Right, Examination with contrast administration shows 
metastatic tumor appearing as consolidated oval area of increased densities (+ 20/ + 40 
Hounsfield units) in left occipital lobe in addition to edema and mass effect. 





Fig 3.—Metastatic large cell carcinoma to corpus callosum ts observed to double in size 
dur ng serial examinations. Left, Initial examination shows small ring (5-mm diameter) of 
speckled increased densities (+ 14/ +30 Hounsfield units) in region of midanterior 
corpus ealiosum. Right, Repeated examination four months later shows much larger ring 
formation (10 mm) with further ventral, lateral, and anteroposterior extension in corpus 
cabosum. Ring is partially consolidated on second examination, and its densities are 
greater (+ 20/ +38 Hounsfield units) than in first examination. Both studies are with 
cortras:. No abnormality was discerned without contrast at time of first study. 


tumors were not suspected. Such 
preoperative sereenings of patients 
with lung careinoma by radionuclide 
brain scams disclosed "silent" brain 
metastases in up to 8% of neurologi- 
cally asymptomatie patients." The 
actual incidenee of such metastases at 
the time the pulmonary lesion is diag- 
nosed may be higher than presently 


in@cated because all patients with 


Arch Neurci—Vol 34, Nov 1977 


abnormal brain scans were excluded 
from the present study even if they 
were neurologically asymptomatic. 
The cell types that metastasized 
(undifferentiated, ^ adenocarcinoma) 
are consistent with observations of 
large autopsy series.' The propensity 
of adenocarcinoma to metastasize is 
reflected by the fact that one of only 
eight adenocarcinomas studied metas- 


tasized to brain. Squamous cell carci- 
noma has less tendency to dissemi- 
nate, and none of 1* squamous cell 
cases in this series metastasized. 
Adenocarcinoma procuced extensive 
cerebral edema and mass effects, a 
feature not observed with the other 
metastases. Otherwise, there were no 
discernible CT characteristics sug- 
gesting the histologie nature of the 
tumor. 

It is of interest that there was not a 
single instance of multiple intracran- 
ial lesions. Necropsy szudies show that 
up to 33% of patients with lung carci- 
noma who have brain metastases have 
a solitary lesion. There may be 
many instances in which the impor- 
tant CT eriterion for metastases (mul- 
tiple lesions) may not be used to aid in 
the diagnosis 


This investigation was supported in part by 
grants from the Harry M. Dent Family Founda- 
tion, Ine, and the Jacobs Family Foundation, 
Inc. 
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human viral encephalitides . 


immunized with the suckling mouse 
brain (SMB) rabies vaccine between 
960 and 1972. This figure compares 
ith only 424,000 vaccinations in the 
United States in the same period with 
the duck embryo rabies vaccine.” 











” Accepted for publication June 14, 1977. 

- From the Departments of Pathology (Neuro- 
: pathology) (Dr Toro) and Neurology (Dr Verga- 
ra) National University of Colombia School of 
Medicine, and the National Institute of Health of 
Colombia (Drs Toro and Román), Bogotá. 
.Dr Román is now with the Department of 
Neurology, University of Vermont College of 
i Medicine, Burlington, 
^^ Read in part before the First Inter national and 
Third National Seminar on Rabies, Cali, Colom- 
bia, September 1974. 
- Reprint requests to Instituto Nacional de Salud 
.de Colombia, Apartado Aereo 80834, Bogotá, 
Colombia, (Dr Toro). 


^. disseminated | 
He nd with c 


- rabies vaccinatio ito 
| |. eases have been ob 
Pathologically, this was shown. to be. a 

typical polyradiculoneuritis. Five patients " 


yndrome occurred that was moderate i in. 








bies represents one of the major E 
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— The SMB rabies vaccine was dese 
oped i in 1955 by Fuenzalida and Pala 
 €ios' in Chile and has been widely D 
utilized in Latin America. In 1967, a 
López Adaros and Held* reported the 
first 32 cases of neuropara alytic acci- 








dents following the use of this v accine 
(a rate of one of every 7,865 vaccinees, 
with a fatality rate of 21.9%). In 
contrast with the previously published 
reactions to rabies vaccines, the 
majority of these eases (78%). pre- 
sented involvement of the peripheral 
nervous system in the form of a paly- 


radiculoneuropathy identical to. the. 
Guillain-Barré syndrome (GBS). ` 

The purpose of this article is to 
present the clinical and pathologic 
findings in 21 patients, including 11. 
autopsy reports, with neuroparalytie 


reactions to SME rabies 


vaccine 


observed in Bagota, Colombia, from. 


1967 to 1973. They account for a rate 


of one major neurologic reaction inc 
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| hat. contains 100 LD., of 
fixed ibis: virus. The animals are killed 
between the seventh and nirtà days of life, 


the brains removed, and tbe virus inacti- 


vated by ultraviolet light. Double-distilled 
water, phenol, and thimerosal are used for 
the dilution and preservation of the 
suspension. Prior to 1974, a total of 14 daily 
doses were recommended for postexposure 
prophylaxis. Since then, oniy seven daily 
subcutaneous doses of 2 ml 20 mg of SMB 
tissue). have: been recommended, followed 
by two- booster doses of 2 ml subeuta- 


E neously’ 10 and 20 days after the seventh 
dose.” 2 A 


The. patients described here had SMB 


— rabies. vaecination preceding the onset of 


neurologie - symptoms, and in the fatal 


cases failed to demonstrate rabies by Sell- 
ers rapid staining, 
antibody test; inoculatien, er histopathol- 
ogy. One patient received postexposure 
SMB vaccination, developed an encephalo- 
panic: reaction, and 


rabies fluorescent 


demonstrated, at 
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“Table 3. —Esiden ciogical and Clinical Features of 21 Gases of Nawroparaiytic Accidents Following $ SMB Rabies Vaccination 
| Bogota, Colombia—1964-1973 | E E E | 
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a closely of the vaccination sequence, with an - a : p — 
classe distribution ob- average duration of 39 days postvae- = '[ r~g IL 
extecsive series of cases cination. The latent period between . * ZA eei 
MP Mp OPE i5. 6-0 1-105 16-20. 21-26. 
aceinal DUE the first dose of the vaceine and. the JE COE 5 AYS | | 


onset of neurologic. symptoms: aver- - " mt PLN iet 
; 2 94. -Fig t.— aten perio elapsed between first 
the vaccine we giv de aged e days, witha ránge of 4 to 24. dose of SMB rabies vaccine and onset of 


| i dogs eae days (Fig 1). . neurologie symptoms in 21 cases of 
Azr by dogs, seven o i | neuroparalytic accidents postvaccination. 
e for DN One Clinical Manifestations DER oa see Mean . 
shysičian who was Involvement of the peripheral nervous latent period was 14 days for entire group... 
ered rabid patient, system (PNS? was present in 16 patients and 16 days for cases with CNS involve- is 
(76%); the central nervous system (CNS) ment. 

3 oa pencils exposure n : ; hos EN 
ok suromgic sym ptoms. e was compromised in the remaining | DE a 
Ex : ] five cases (24%); and one patient had glob- areflexia, neck stiffness, and increased 
he average, after 13 doses al involvement of the nervous system CSF protein levels without pleoeytosis .- 
with a range of 4to 18 (Table 1). occurred in three of the 16 patients with 
able 1 summarizes the The PNS lesions were manifested clini- GBS. These three patients left the hospital 
loses received. by each cally as a GuiÉain-Barré syndrome. Moder- without. major: sequelae afzer an ids Er 
tothe onset of the symp- ate weakness of the lower extremities, stay of 42 days. ? 

























Neuroparalytic Accidents—Toro etal 695 x : 





. In 13 cases, there was a severe idt: of 
| ascendingpoly radiculoneuritis that. rapidly 
. produced respiratory. insufficiency. Six of 

_. these patients died, three of them on the 


protein concentration was increased; 
five of the nine cases in which. qase 


A. Severe sequelae after a mean hospital stay 
of 89 days. 


elinical forms: encephalopathy, 
— thy, and. encephalomyelopathy. 





cathy characterized . by fever, headache, 
vomiting, changes. in: mental Status, sei- 


‘Babinski’ s sign, and evidence of brain stem 
herniation were seen at different stages of 
< evolution. Lumbar puncture showed in- 
 ereased CSF protein levels with minimal 
A leukocytosis in two patients and normal 
values in'the third. No patient: with acute 
. eneephalopathy survived. | 
. A chronic encephalopathy was seen in 
one patient (No. 3). This 58-year-old man 
developed an acute encephalomyelopathy 
in 1961 following 18 doses of SMB rabies 
' vaccine received after he had been bitten 
by a rabid dog. The patient recovered from 
the initial episode with severe sequelae, 
but progressive worsening of the symp- 
. toms was observed over the next six years 
until his final admission in 1967. The 
. terminal picture was one of dementia and 
 pyramidal tract and cerebellar involve- 
. ment along with symptoms of a spinal cord 
lesion with paraparesis, a sensory level, 
.and sphincter disturbances. To our knowl- 
edge, chronie postvaccinal myelopathy, 
with severe involvement of the cerebral 
hemispheres, cerebellum, and spinal cord of 
six years’ duration has not been previously 
3 ‘reported as a complication of antirabies 
< vaccination. The pathologic features of this 
. ease are presented in detail below, 
_ A somewhat similar case of an encepha- 
litic, cerebellar-striatal syndrome, occur- 
ring after 16 doses of SMB vaccine in a 45- 
year-old woman bitten by a rabid dog has 
recently been published" as an example of 
recovery from rabies in a human being, 
although rabies virus was not isolated. In 
our opinion, this case probably constitutes 
. another example of the chronic diffuse 
_. form of rabies postvaccinal encephalomiye- 
—. lopathy here described. 
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^ second hospital day. In one ease; the cu | 


puncture was performed, CSF values were 
. normal. The mortality in this group was . 
. 87.5%. All the patients received cortico- : 
_ Steroids and respiratory assistance. The _ 
. Seven survivors left the hospital with - 


. Involvement of the CNS aoned three 3 
S -. logical findings are summarized in. . providing further evidence that the 


. Three patients had an acute encephalop- . lesions are not limited to the periph- 


anis, neek d and ding progression v 








E: Hades was seen in one patient 
with low back pain and a rapidly progres- 
sive paraplegia with areflexia, sensory 
level, and spineter incontinence after 
having. received 18 doses of SMB rabies 
vaccine (case 4). This patient died after a 


clinical course of 28 days. Myelitic involve- 


ment was also found in association: with 


diffuse encephalopathie lesions in the - 
patient with the chronic disorder described | 
above bus 3). 


. Pathological Findings 


Postmortem examination was done | 


in the 11 fatal cases; the neuropatho- | also observed by 





E Table 2. In four of the five fatal cases _ | 
of GBS, the patient died after a rela- Es eris System. This case con- 


. tively acute course (between 2 and 15 





days) The neuropathologie changes 
observed at autopsy were most severe 


in the nerve roots and the peripheral 





nerves, and were similar to. 


han” and Asbury et al.” In the ver 


acute cases, focal perivascular lym- 
phoeytic infiltration was noted. on 
hematoxylin-eosin stains. In the cases | 


with 8 to 15 days ef evolution, oil-red- 
O stains showed only segmental 
degeneration of the myelin, 
minimal or no inflammatory infil- 
trates. 

One of the patients with GBS who 
died after 45 days inthe hospital 
showed, in addition to the subacute 
lesions of the spinal nerve roots, an 


interstitial myocarditis. This has. been 
observed previously in cases of idio- 


pathic GBS. 

The lesions of the spinal cord in 
GBS cases were limited to minimal 
chromatolysis in the anterior horn 
cells in the case with the longest clin- 
ical course. No lymphocytic infiltra- 
tion of the meninges was seen. In case 
4, which was initially manifested clin- 
ically in the form of a my elopathy 
after 18 doses of the vaccine, autopsy 
disclosed multiple perivenular demye- 
linating lesions that predominated in 
the dorsolumbar areas, involving the 
posterior and lateral columns. Mono- 
nuclear cell infiltration of the perive- 
nular spaces was prominent. Lepto- 
meningeal infiltrates were also seen. 
In addition, segmental demyelination 
along with seanty mononuclear infil- 
tration in the nerve roots was 
observed. This case probably rep- 


e. disclosed | brain. edema with 
described by Haymaker and Kerno- - ane 


with. 





* 


resents a forme de passage bezween 


the lesions of the CNS and the PNS. 
Shiraki and Otani” have reported a 
similar case. 

. Poser and Fowler" demonstrated 
that neurologie involvement in many 


cases of GBS is not limited to the PN S; 


they consider this syndrome :o be 
simply at one end of the clinical spec- 
trum of the nervous system immune 
reactions to infections and immuniza- 


tions. Perivascular infiltrates within 
the CNS in patients with GBS were 


Asbury et al" 





"Three patients had an acute disse- 
minated leukoencephalopathy. In 
these cases, macroscopie examination 
some 





with ie alr showed peri- 
venular edema and exudate, possible 
plasmatie, in the periverular spaces, 
necrosis of the vein wall, and pallor of 
the myelin surrounding the vein (Fig 


2) Perivaseular lymphocytic infil- 
trates, occasional plasma cells, and 


mononuclear leukocytes were promi- 
nent in cases 9 and 10 (F ig 3). In one 
patient (No. 18) there was preponder- 


ance of polymorphonuclear leukocyte 
infiltration and erythroeyte diapede- 


sis (Fig 4), along with neerosis o? the 
venules and of the perivascular tissue, 
diffuse demyelination, and perivenous 
edema (Fig 5) These lesions are 
reminiscent of acute necrotizing hem- 
orrhagic encephalopathy. The lesions 
were essentially limited to the white 
matter of the hemispheres, the eere- 
bral peduneles, the pontine regions, 
and the optic nerves, although the 
periaqueductal gray matter was ecca- 
sionally involved. The zones of demye- 
lination predominated in the walls of 
the lateral ventricles. 

Perivenous demyelination has deen 
consistently observed in the prev:ous- 
ly reported cases of rabies postvac- 
cinal encephalomyelitis,"'" but those 
changes are far from specific for this 
eondition.'* According to Poser," this 
represents the lesion of the vaseulo- 
myelin unit in response to an initial 
vascular insult following a hyperergic 
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Table 2.—athological Findings 
in 1 Fata! Cases of 
Neuro»aralytic Accidents 
to SMB Rabies Vaccination, 
Bogota, Tolombia—1964-1973 









Aqaute polyraæ= iculopathy 


‘Subacute po yradiculopathy with 
myocardiagathy 1 
Acute myeloradiculapathy 1 


Aaute jeukoencephalopathy plus 
"abies encaphalitis 

Acute leukoencephalopathy 

Crronic demrelinating encepha- 
'cmyeiopatiay 

Tetal 


reaction: He ined the term "dissemi- 
nated vzsculemyelmopathy" to em- 
phas ze the fact that the myelin in the 
CNS and "or the PNS may participate 
in this phenomenon. The spectrum of 
lesions in ths neuroallergic reaction 
rangos from -cute necrotizing hemor- 
rhag e emeepmalopathy to perivenous 
edema and myelinoclasis in the CNS 
to allergic polyneurepathy in the PNS. 
The differert nervous lesions de- 
seribed in this series in response to the 
same anfügemic stimulus give further 
support to Peser's concept." 

Ore of the fatal cases of acute en- 
cephalopathy (case 18) was in a 10- 
year-old boy bitten in the right hand 
by a deg 15 days prior to admission. 
The dog was killed, but no rabies 
studies were 5erformed. On the same 
day as me was bitten, the patient 
received the irst ef 14 doses of SMB 
rabies vaccime as a precautionary 
measure. Immediately after the last 
dose he dev2lopec fever, vomiting, 
generalized =izures, and stupor. The 
possbility of postvaccinal encephalo- 
pathy was censidered and corticoste- 
poid therapy was initiated. The pa- 
fient lapsed nto coma and died one 
week after admission. At autopsy, 
rabies eneepfalitis was demonstrated 
by Seller's rapid staining,’ direct 
immunofluor-scence, and animal ino- 
culation. Numerous classic Negri bod- 
ies were seer at various levels of the 
CNS In addé&ion, a concurrent severe 
acut>disemmated leukoencephalopa- 
thy was noted (Fig 4 and 5). Although 
it is well kmown that corticosteroids 
may impair -he immune response to 
the rabies vaecine, the role played by 
this therapy in the dissemination of 
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Fig 3.—Complete necrosis of vein wall and diapedesis of lymphocytes (arrowheads) can 






be observed at higher magnification (hematoxylin-eosin x 1,200). 


rabies infection in this case is probab- 
ly minimal. It should be emphasized 
that even with a rapid postexposure 
increase of circulating antirabies anti- 
body titers to protective levels, no 
complete certainty of protection 
against rabies in exposed subjects can 
be offered. Thus, Buitrago et al" 
reported seven autopsy cases of 
patients who died with demonstrated 
rabies encephalitis following an "im- 
mediate and complete post-exposure 


vaccination." It should also be noted 
that in almost 100 autops:es of human 
rabies performed at -his institution, 
no other cases of disseminated leu- 
koencephalopathy have been ob- 
served. Similar findings were men- 
tioned by Shiraki et al.: 

Case 3 was also exceptional in view 
of the chronic course of the disease 
over a period of six years. Autopsy 
disclosed a severe caronic leukoen- 
cephalomyelopathy. On macroscopic 


Neuroparalytic Accidents—Tcro et al 697 


SSIS ae 

(EI qe r ' 2 

i: "1 t e af "E 
uU» 


ur AE H 

rs 

AAs Be WS 37 *iN- 
1 I E 


Ps a. 
3. 
- iA 
B 
1 





ccm 


ELT AE E am 


P7 VW PIR ae. T ve PI ow TY - ~ zw 
“0 -4 wet ^ v e ` 


ESETI OEA a j 


F A LN "UM n 
JET See RT 
; 





Fig 4.—Case 18. Greater degree of perivenous infiltration anc presence of polymorpho- 
nuclear leukocytes and erythrocytes in perivascular space. This lesion resembles 
histologic picture of acute necrotizing hemorrhagic encephalcpathy (hematoxylin-eosin, 


x 400). 





Fig 5.—Case 18. Diffuse perivenous demyelination, tissue necrosis, and almost complete 
necrosis of vein wall, with perivascular exudate, can be seen. Resemblance to acute 
necrotizing hemorrhagic encephalopathy is striking. (hematoxylin-eosin, x 500). 


examination of the brain, marked 
cortical atrophy of the frontal lobes 
bilaterally and the presence of wide- 
spread multiple plaques of demyelina- 
tion located preferentially in the 
periventricular white matter were 
noted (Fig 6 and 7). Microscopically, 
these lesions were in the quiescent 
gliotic stage without evidence of 
active demyelination. 
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Extensive atrophy of the cerebellar 
vermis was noted. In the spinal cord, 
severe atrophy of the posterior and 
lateral columns with fragmentation 
and disappearance of the myelin 
sheaths and the axons was present. 
The optic nerves and the brain stem 
also showed areas of demyelination. 
The changes in this case are similar to 
those described by Uchimura and 


Shiraki* and Shiraki and Otani’ in 
their cases of postvaccination enceph- 
alomyelitis with a clinical course of 
three to six months, although the 
severity and the chronicity of the 
changes in the cerebellum and the 
spinal cord are unusually marked in 
our case. The similarity of the patho- 
logical picture in these cases to the 
lesions of multiple sclerosis has been 
previously emphasized by Uchimura 
and Shiraki.* Although the frequency 
of multiple sclerosis in Colombia is 
very low," the possibility that this 
case could represent a monophasic 
form of multiple sclerosis precipitated 
by the vaccination eannot be totally 
excluded. 


COMMENT 


In 1885, Pasteur" introduced a 
postexposure treatment for rabies 
based on the development of an active 
immune response in the host before 
the term of the natural incubation 
period of the disease, utilizing 13 
doses of a suspension of rabbit spinal 
cords inoculated with fixed rabies 
virus and desiccated in dry air for 
variable periods. Neuroparalytic com- 
plications following this method of 
rabies vaccination were reported in 
1889 by Bareggi," who described five 
fatal cases of paraplegia with bulbar 
and ocular symptoms that developed 
within a week after rabies vaccina- 
tion. In 1908, Babes and Mironesco2" 
published one autopsy case of an 
ascending paralysis of the Landry 
type, with extensive myelitis in the 
dorsolumbar region, fcllowing 14 
doses of rabies vaccine. Fielder 
reported seven cases in :916, one of 
them with an autopsy. Remlinger" in 
1928, after a worldwide search at the 
Pasteur Institutes, collected 329 cases 
among 1,164,264 vaccinees (an inci- 
dence of one case per 3,538 vaccina- 
tions). Since then, numerous reports 
of neuroparalytie accidents of rabies 
vaccination have been published." 
Uchimura and Shiraki and Shiraki 
and Otani*" have thoroughly re- 
viewed this problem in Japan. Recent- 
ly, Assis" studied 73 such patients in 
Sao Paulo, Brazil. 

The neurologic complications of vac- 
cination were considered initially to 
be paralytic forms of rabies and there- 
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fore were thought te represent failure 
of the vaccine. Paralytie rabies 
induced by the fixed rabies virus used 
in the vaecine age de laboratoire) 
was aso suggested" although rapidly 
dismissed. However, this myth of 
humaa resistance to fixed rabies virus 
was dispreved with the death of 18 of 
60 persons vaccmated in Fortaleza, 
Brazil, in 1960 wath a Fermy vaccine 
prepared from a partially inactivated 
fixed rabies virus. Rabies virus was 
isolated ‘rom the brain of those 
patiemts, leaving litte doubt that this 
was a vaecine-indueed rabies infec- 
tion. These cases are exceptionally 
rare, 3owever, and the majority of the 
neuraparalytic aecidents of rabies vac- 
cination are the result of an immune 
reaction induced by the nervous tissue 
used in the vaecime, as originally 
propesed in 1932 by Hurst.** They are 
thus closely related to experimental 
allergic  encepbalomyelitis, experi- 
mental allergic neuritis, or a combina- 
tion cf bath. 

The frequency of neuroparalytic 
react ons varies according to different 
series, countries, cities, and type of 
vaccine: With the Semple vaccine 
(suspensien of phenol-killed rabbit 
brain virus), the frequency of neuro- 
logic complications varied between 
one case jor every 608 treated persons 
te on» ease per L575 vaccinations.” In 
Japan,” the highest incidence (one 
ease for every 114 vaccinations) was 
seen with the use of attenuated live 
(Calmette) and inactivated vaccine 
conteining 100 to 150 mg of neural 
tissue. A lower incidence, one case per 
1250 waecinees. was achieved with 
inactivated vaccine containing 5 to 10 
mg cf neural tissue. The fatality rate 
in the different series varies between 
10% and 25%. The rate of neurologic 
reactions to duck embryo rabies 
vaecine, the fimst non-neural rabies 
vaccine for human use, is only 3.1 per 
100,000 waccinees, but the antigenic 
respenses are poor." With the use of 
new human diploid cell rabies vaccine, 
this type of neuroparalytic reaction 
will prebably disappear.**:*° 

A direct relationship exists, then, 
between the contents of nervous 
fissue in a particular vaccine and the 
frequency of nearaparalytic accidents. 
The development of SMB rabies 
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Fig 6.—Case 3. Macroscopic aspect of plaques of demyelination in periventricular white 


matter (arrows). 


Fig 7.—Case 3. Multiple plaques of demyelination (arrowheads). These lesicns are almost 
identical to plaques of multiple sclerosis (Loyez myelin stain). 


vaecine was based on the assumption 
that brain tissue from newborn mice 
was nonmyelinated and therefore 
nonantigenic. However, Varela Díaz 
et al were able to isolate myelin from 
the brain of weanling mice and to 
produce experimental allergic enceph- 
alomyelitis with this material. Anti- 
genic myelin isolated from SMB 
seems to be responsible for the neuro- 
paralytic accidents of this vaccine in 
humans. No evidence of viral contami- 
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nation of the vaccin» and no viral 
infections in the affectec hosts could 
be demonstrated." 

The tendeney of -his vaecine to 
produce preferential involvement of 
the PNS is not fuly understood. 
Alvord? has pointed out that cross- 
reactivity between experimental al- 
lergic encephalomyelitis and neuritis 
in certain species indicates minor 
differences between -he central and 
peripheral encephalitegenic and neu- 
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. myelin basic protein has only slight 
. differences with human basic protein, 
- so that lymphocytes sensitized against 
mouse CNS basic protein would cross- 
react with human PNS basic protein, 


. CNS) is usually stronger than the 
cross-reaction.? | 
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| ritogenic basie proteins. Mouse CNS 


producing experimental allergic neu- - 
ritis; this mechanism seems unlikely | 
since the direct reaction (against the . 


. Finally, a large number of doses of 
the vaccine are usually associated with 


the production of neurologic complica- have been observed even with cse- 





tions, and even small amounts of 
myelin, such as those present in SMB, 
would eventually produce the neuro- 
paralytic reaetion if enough doses of 
the vaccine are given. Gamet and 
Atanasiu” proposed in 1971 a reduc- 
tion of the classic schedule of 14 doses 
and demonstrated that immunizing 
levels can be obtained with only seven 
subcutaneous doses followed by a 
booster dose 20 and 50 days later. This 


_ is currently the standard treatment at- 


the Pasteur Institutes; no failures 
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d tention span. Future 
os whether this 


$. or with a more 
Jeg reduced cere- 





Yhe CNS | is AER affected ae 


arterial hypertension. Many as- 
eris of the CNS changes caused by 
arterial hypertension, however, are 
unclear. The incidence of these 
changes has not been clearly estab- 


lished, and published estimates vary ^ e 
widely. Studies based on necropsy in 
material, such as those of Evans, etebral È blood flow. 2 
Fisher,’ and Cole and Yates,’ showed 
that significant. pathological changes 


occur in the brain and eerebral blood 


vessels of at least 50% of hypertensive 
patients. On. the other hand, clinical 


investigations, such as the Veterans 


Administration cooperative studies^* 
and the detailed retrospective study 
of Clarke and Murphy,’ 


only 10% te 30% of patients with 
untreáted hy pertension. 


Even less is known about the nature 


of the changes caused by hyperten- 


sion. The pathological studies cited 
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hypertension may well have been due 


; pathologists. Spieth* has reported that 
~ hypertensive | patients with no evi- = 
dence of impairment in their ev- .. 


reported an 
incidence of aeurological symptoms in - 


| ison to matched controls, on sud tasks 
























In the clinical studies ee ioned. 
above, , negative. findings | regarding 
the extent of CNS. complications of 








to the use of examination techniques 
that were not sufficiently sensitive to 
detect the lesions described by the | 
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find a grenier fequens. of CNS 
dysfunction, consistent with patholog-- 
ical reports, and might also provide 
information regarding the focal or 
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or Ne a of general 1 medi et dineros 
other than hypertension, on the basis of a 
physical: examination and routine labora- 
tory tests; and, in particular, no indieation 
_of diabetes or severe alcoholism as defined 
by the criteria of the National Council of 
Alcoholism. No patient with symptoms or 
signs of a major activ medical problem 
was included in this research: The: majority 
were healthy subjects who had come to the 
hospital either because of minor medica] 
complaints or for administrative reasons. 
Some were being followed up for a past 
: medical condition, such as duodenal ulcer. 
_ We tested these patients before antihyper- 
„tensive treatment. None were taking drugs 
at the time testing was conducted. Their 












pational status, ranging from 8 (unskilled 
Work or unemployed) to I (managerial posi- 
tions), are shown in Table 1. 
All our hypertensive subjects were 
. outpatients at the VA Hospital. They had 
. been seen by the physician in charge of the 
. Hy pertension Screening Program, who had 
.. decided that withholding treatment for the 
time necessary to administer the test 
. battery (usually one day) did not involve 
any danger to the patients. Treatment was 
Started immediately on completion of the 
tests, 

Of the 20 patients who served as 
- controls, four were taken from the medical 
Or surgical wards and 16 from the outpa- 
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ereda a P and M ua pago 
logical examination to a. group of |. 
: asymptomatic, untreated hype erten- p 
sive patients. The neuropsychologi. alos 






age, education (years of school), and occu- . 


E "Symptoms: 
co Headache 
AE Dizziness - 


i -.. Trigeminal Sou tiia d e 


.. (by history) — 
Low hack pain 
Neck & shoulder pain. 
No symptoms. 
Total 
Signs Lr 
"Essential" t tremor 
Stuttering — 
Unilateral 12th nerve 
paralysis 
increased knee jerks 
Cervical root lesion 
Normal neurological 
examination 
Total 















or severe yslcobehsti. They v were hot t sient 
ieantly different from the hypertensive 
subjects with regard to age, years of school, 
and occupational status (Table 1) All 
patients were informed abont the nature of 
the procedure and signed the appropriate 
informed consent form. 


Materials. 


All subjects received a standard physical 
examination, which included detailed ex- 
amination of their fundi, and laboratory 
tests, particularly aix- and 12-factor auto- 
mated chemical analysis, a chest roentgen- 
ogram, and an ECG. They were given a 
standard neurological examination, includ- 
ing the taking of a full medical and nevro- 
logical history, ar EEG, and a neuropsycho- 
logical battery POUSSE of tests of: 
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1. Generalized, nonfocal functions: gen- 
eral intelligence and reasoning ability 
were measured by selected subtests of the 
Wechsler Adult Intelligence Scale: digit 
span, arithmetic, vocabulary, block design, 
object assembly, and digit symbol substitu- 
tion. , 

Vigilance was measured by a test of 


simple auditory reaction times. As in 
previous research,” the subject was asked 


to depress à key with his right hand in 
response to an auditory stimulus appearing 
at intervals. varying randomly from 4 to 15 
seconds. The response was recorded in 
milliseconds for 100 consecutive trials in a 
time span of about 12 minutes, 

2. Specific abilities: hand strength and 
dexterity were evaluated by a hand cyna- 
mometer (two trials for each hand) and the 
Purdue Pegboard, a measure of manual 
dexterity. Conceptualization ability was 
measured by the Wisconsin Card Sorting 
Test, which has been shown to be a sensi- 
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d . Hypertension Boller et al 
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Normotensive and Hypertensive Maiss 
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Normotensive 










Hypertensive 

(N = 20 KENN P 
12.07 

ask Be 


91 
23 


49 34 NS 


131.2 47 NS 


23 — 1.81 NS | 


15. e e qm NS 


EE = zc = NS 


auditory comprehension. A writing test 
from the Bosten Diagnostic Aphasia Test'* 


was also adriinistered. Both tests are 


sensitive to le?t hemisphere lesions. 
3. Personality test: a self-administered 


personality test, the Minnesota Multiphas- - 


ie Personalit: Inventory (MMPI), was 


administered to all subjects willing to 


complete it inorder to provide some inde- 
pendent meass of assessing the person- 
ality adjustment of individuals within the 
two groups. No difference between the 
groups was predicted, but it was expected 
that these data could be used to rule out the 
possibility that any observed differences 
on the cognitive tests could be attributed to 
a greater incidence of emotional distur- 
bance in the deficient group. 


normal, neurotic, persona ity disorder, 


CLAN M ety : _NS 2 : T knowledge of the sles other than age 


: and sex. 













gave any important &bnormal result. 


: hypertension, according to the VA: 
Cooperative Study prətocol*® followed > 





. Minnégotà Multiphasic Personality 
ventory. profiles were classified by 
independent judges intc five catege 







chosis, or invalid profiles. "Claueifieas 
was earried out by juc 








RESULTS. 












severe changes | dn 14. of p 10) 
patients. No. other laboratory est 





On this basis, patien:s in this group 
were considered to have “essentia 





by the Hypertension Screening Pro- 
gram. | 
. Table 2 summarizes the neurclog- 
ical symptoms and signs of the 20. 
patients. Headache was the most. 
common symptom, but it should be 
emphasized that this was only a mild 
complaint among the hypertérsive 
subjects, usually elicited after direct 
questioning rather than expressed. 
spontaneously. In many cases, the. 
signs found were probably coineiden- - 
tal. No explanation eculd be found for — 
the increased knee jerk reflex QUIS. 
in two patients. 
Normotensive Subjects.-The mean : 
blood pressure of normotensive sub- 
jects was 121/79 mm dg. witharange ^. 
of 70 to 87 mm Hg “Zor diastolic and - 
110 to 140 mm Hg for systolic pres-. 
sure. One patient had electrocardio- . 
graphic signs suggestive of left ven- = 
tricular hypertrophy: his blood pres- 
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. ehest roentgenographie changes sug- 
`` gestive of ventricular hypertrophy. 
. The fundi were normal in all pa- 
tients. 

— Two patients Supined of neck 
| and shoulder pain; two complained of 
occasional headaches. No other pa- 
tient had any significant sy mptoms. 


- failed to show significant abnormali- 
ties in either group. . | 





Sind the i Dertenelve st ts a 


` trols. 
= The full-scale IQ, as wal as the 
verbal and performance IQs (all 
prorated), tended to be lower for the 
hypertensives, but were not signifi- 
_cantiy different (Table 4). Among the 
subtests, only digit span results 
approached significance, due to a 
significantly higher score by the 
normotensives on digits in forward 
. order (P < .01). 
None of the tests of specific abili- 
ties showed any significant deere- 
ment in the hypertensive group. 
Strength of right-hand grip measured 
. on the dynamometer was signifieant- 
-ly greater for the hypertensives than 
for controls (P < .05). The Purdue 
¿ Pegboard was performed similarly by 
-the two groups. The Wisconsin Card 
Sorting test similarly showed no 
difference between the two groups. 
The verbal and nonverbal memory 
| tests also failed to show any signifi- 
-cant difference between the two 
groups. Scores on the Token Test were 
practically identical Scores on the 
writing test, the Seashore test, and 
© the DeRenzi rods also failed to show 
. any significant difference. 
— . Twenty-four subjects completed the 
l MMPI. The two raters agreed on the 
classification of 20 of the 24 subjects. 
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sure was . 120/70 mm Hg. No other 
normotensive patient showed ECG or 


The | two patients with neck and _ 
- shoulder pain had clinical and radio- . | 
- logieal evidence of cervical Spondylo- 
sis. The neurological examination was 
- normal in all other patients. The EEG 


 Neuropsychological Tests Results. : 


. Table 3 summarizes the results of f 
oe our. netropas e n CE 


significantly slower mean. reaction. 
. time (P < .05) than normotensive con- 


Table 4.—Summary of the Results of the Subtests of the Wechsie- Adult 
mm genee Scale : 


Noritioténsive 








"includes digit span. arithmetic, and vocabulary. 





Hypertensive 
(N= 20) (N = 20) 
Digit span p 
Forward 
Mean 5.80 -570 | 2.93 <.01 
SD 432 108. — 
-Backward i 
Mean | | 4.30 l 4.10 — 3o NS 
8D m 1.30 | 1.07 — 
. Corrected score : p 
. Mean | l 44.00 l , 940 . 1.7€ NS 
1- 80 - 308. z 260 
[ AHhmeic — — EAE ES 
.. Mean | 985 - | RE 20 UN .81 NS 
Vocabulary pee "E 
Mean ox TE 8.70. 1.36 NS 
Verbai IQ (estimated a T QUT 
Mean | 100.80 94.35 . 1.46 NS 
SD | 1$59 - 14.43. 
Block design | EM "x 
Mean 52 NS 
SD ; 
Object assembly | Nc a ee 
Mean _ 8.75 _ bate: 7 06 NS 
Digit symbol ee | 
Mean l $67 mc Sy oo ee 8.89 ag NS 
Nonverbal IQ (estimated)t i SN REM 
Mean | 94.15 92.20 9 41 NS: 
SD | Ee : 


Tinciudes block design; object assembly, and digit symbol, 


Two of the disagreements were due to 


the failure of one rater to use the | 
invalid category. Overall agreement .. 
was 88%, or 91% if the two invalid 


profiles were excluded. Both groups 
showed a high proportion of abnormal 
profiles, with only four normotensive 
and five hypertensive profiles being 
classified as normal. However, there 
were no differences between the two 
groups in the number of profiles 
falling into any particular diagnostic 
category. 
COMMENT 

We found that. hypertensive. pa- 
tients had few neurological symptoms 
and very few neurological signs. In 
our neuropsychologieal battery, tests 
of relatively generalized neuropsycho- 
logical functioning revealed a deficit 
among hypertensives, who, compared 
to the normotensives, were signifi- 
cantly lower on the reaetion time test 
and had a shorter digit span as 
measured by digits in forward order. 





. diffeult to 


In contrast, tests of specific abilities 


yielded no deficit in the hyperter.sive 


group. The finding that the hyperten- 
-sives had greater strength of grip on 


the right than the normotensives is 
interpret. It certainly 
suggests that the reaction time test 
impairment cannot be attributed to a 
unilateral or focal weakness among 
the hypertensives. 

Every effort was made to gather 
our two samples. from a population of 
asymptomatie men where the only 
variable would be the presence or 
absence of "essential" hypertension. 
Recent research has cast doubt about 
the extent to which hypertensive 
patients represent a homogenous pop- 
ulation.” Since this was essentially an 
exploratory study, it was decided to 


use only the criteria of the V A Cooper- 


ative Study as far as "essential" 
hypertension is concerned. 

Headache, dizziness, and other 
symptoms were more frequent among 


hypertensive than among normo:en- 
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wy, ia fact, have been. 


ficant- differences between the 


18. . Reaction time has 


ension was. ; that fn 
æd E tint a series of- 
| time tests 


xy m en andin medi- 
a ‘tensive. -subjects - 
istic and congenital hea) rt 


on any of the tests of specifie func- - 
tions that are usually impaired in - 


patients with focal cerebral lesions. 
On the basis cf these results, it seems 


reasonable to conclude that our pa- 
not have functionally C. 
important loealized cerebral lesions. 
EEGs also militate I 


tients did 


The normal 
against the PERNES of. large i 


farcts. n 
It is possibie that the adiripsyehé-- 
logical changes we observed represe 
‘the clinical correlates of the diffuse 
- pathological changes seen in the bra 
of hypertensive subjects.’ We can- 
not, however, rule out the role of more- 
. “functional” changes, such as reduced 
cerebral blood flow. ^ 
These results also suggest direct. 
: ` tions for future research. A longit 1 
-dinal follow-up of patients now receiv- . 3j 
ing therapy should determine whether | 
those most deficient on tests of vigi- - 
lance and attention span are those w 
most at risk for future strokes. -prai 
Another important line of investiga- 
tion would be to determine the effect ` 
.of the presence of hypertension in 
^ patients whe suffer strokes in order to 





determine whether or not the pres- 
ence of hypertension affects the 
severity of symptoms and the progno- 


sis. We may be able to conclude from - 
future studies of this type that the. 


hypertensive population is not uni- 
form in terms of risk of cerebrovas- 
cular i i 


This study was. “supported in part by the 
Medical Research Service of the 
Administration. Arthur L. Benton, PhD, gave 
advice in the. preparation of the manuscript, and 
A. K. Shah, MBs, Elizabeth Hickey, RN, Martha 
Leak, RN, Theima Frazier, and the staff of the 
Hypertension Sereening Program screened pa- 
tients used in the study. 
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. been separated according to duration of 
- lliness. A rapid course with short survival 
as seen in sporadic ALS is usual, but a 
"comparatively benign. type with: a mean 
< Survival of 12 years has been reported in 
- some families. Four patients from an ALS- 
afflicted family with five affected members 
in three generations were examined and 
then followed up. A conspicuous vari- 
. ability in progression among the. patients 
. Was observed, with death occurring from 
_ 26 months to 12 years after onset; one 
n patient is alive 13 years after onset, Wide 
-differences were also found with respect 
~to initial site of involvement and pyramidal 
- tract signs. Three other families with this 
-mixed pattern of prognosis have been 
reported previously. Affected individuals 
. within involved families had either short 
- eor long duration of the disease, rather 
than: displaying a continuum. However, in 
| view of the existence of a type of heredi- 
tary ALS with marked intrafamilial vari- 
"ability, prognosis, even in the presence ot 
` previous benign cases, should be cau- 
 tiously given. | 
. (Arch Neurol 34:706-708, 1977) 
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2 * Two different forms of. hereditary n 
amyotrophic lateral sclerosis (ALS) has 


. Brief Communications and Clinical Notes 


p several families with hereditary 


amyotrophic lateral sclerosis 
progression has been noted; on the 
basis of a review of the available 
literature and 14 pedigrees of their 
own, Horton et al' suggested two 


possible modes of progression. In the - 


first, there is a short course, with 
death oceurrirg within two years of 


onset, similar to the sporadic type. In ` 
the other, the course is comparatively - 


benign, with a mean survival of about 
14 years. Such differentiation should, 
if eonfirmed, be of great praetical 
importance for the prognostic assess- 
ment of patients. The present report, 
however, describes an ALS-afflicted 
family in which one member with the 
disease died within 26 months of onset 
while others have lived 13 years or 
more. | 


Report of Cases 
Five members of a Spanish family 
suffered from ALS; four of them were 
examined by us during the last 12 years 
(Figure). Only patient 111-3 is now alive, 13 
years after onset. No postmortem studies 
were available; diagnosis was based on the 


presence of diffuse lower motor neuron | 


disease, which was confirmed electrophys- 
iologically along with motor nerve conduc- 
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~ tion velocities in three patients. A musele 
E biopsy s was performed in one, 
(ALS), a comparatively benign rate of ^ genic findings. Pyramidal tract signs at 

| _ the time of examination were present only 
in case III-4. Results of laboratory exami- 
nations, including CSF values, were all in 


keeping | with the diagnosis of motor 


with meuro- 


neuron disease. Different neurologie disor- 


. ders were: diagnosed in four other family 


members; these were Parkinson's disease 
(1-1), acute anterior poliomyelitis “V-3), 


cerebellar astrocytoma (IV-1), and de 
 Lange's syndrome (V-2.. 


Case 1 (Ii-5).—Diagnesis of ALS in this 
woman was made only by history. Paral- 
ysis and wasting in all four limbs began at 


age 55 and Mey progressed to desth in 
two years. 


Case 2 (113) —This man began to 
develop weakness and atrophy of the 
intrinsie muscles of his right hand a£ the 
age of 60. This progressed in the following 


- four years to virtually eomp:ete paralysis 
. of the right hand, with involvement of the 


right forearm muscles as well. At the age 
of 67, when we first examined him, he 
described the recent appearance of fick- 
ering movements and slight thenar atro- 
phy in the left hand. On examination there 
were no bulbar signs. Fasciculations were 
observed both proximally and distally in 
the upper limbs, but not in the legs. Severe 
wasting of the. right hand and early loss on 


the left was found. In addition, sight 


forearm wasting on the right and bilazeral 
weakness of arm extension was observed. 
Muscle stretch reflexes were normal and 
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JANET PR 


e) kae e 4 


4) aid 


Female, deceased, 
ALS by history 


Bl vae, ALS, examined 





(e) Neurologic illness 


^ Deac at infancy, 
sex unknown 


Pedigree of family, showing autosomal dominant inheritance. 


plan-ar response was flexor. Sensation was 
clearly umimpaired. 

Abundant fascicuiation potentials were 
recorded eiectropnysiologically in the right 
abductor pollicis brevis and first dorsal 
intercssess muscles. Fasciculations were 
not ^cums in the lower limbs. Spontaneous 
repetitive muscle potentials of high fre- 
quercy were recorded, as well as giant 
moter urit action potentials. There was a 
noticeably reduced interference pattern on 
maximal effort in beth hands. Motor nerve 
concuctiom velocity («MNCV) in the right 
median rerve was 53 m/sec. Thirteen years 
after onset, the patient is still ambulatory 
in spite o* almost complete paralysis of 
bet upper limbs, but there are no bulbar 
signs ana no pyramidal tract dysfunction. 

Case 3 (III-4j—' This woman was the 
motner af patient IV-4 and was seen in 
1976, th-ee years after the onset of her 
illness. At the age of 58 she developed 
atrcpny ef both hands, movement-induced 
cramps im the limbs, and spastic parapare- 
sis. Speech difficulties appeared shortly 
thereafter All these symptoms increased 
steadily, and by the time of examination 
she was able to walk only with assistance. 
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She was fed by others because of arm 
weakness, and her speech was severely 
impaired because of paralytic dysarthria. 
Facial weakness, a hyperactive jaw jerk, 
and impaired tongue movements with 
moderate atrophy and fasciculations were 
noted. The gag reflex was absent. The 
intrinsic hand muscles were moderately 
atrophic bilaterally, with some glossy 
changes of the overlying skin. Spontaneous 
fasciculations were diffusely present in the 
upper limbs, but there was no proximal 
atrophy. Muscle stretch reflexes were 
increased in all four limbs, and spasticity 
and bilateral extensor plantar responses 
were present. All modalities of sensation 
were normal. . 

Electrophysiologically, there was dener- 
vation activity at rest in both hands, less 
intense than im the preceding case. Sponta- 
neous denervation activity was recorded in 
the legs. Giant motor unit action poten- 
tials, up to 8 mV, were recorded, and 
MNCV in the right median nerve was 51 
m/sec. For the next two years her condi- 
tion deteriorated further. She remained 
bedridden and unable to speak, and died 
five years after the onset of the neurologic 


illness. No postmortem examination was 
performed. : 

Case 4 (III-6).— This weman was admit- 
ted to the hospital in 1964 at the age of 40 
years with a recent histary of progressive 
speech dificulties and mild dysphagia. 
Evidence of lower motor neuron involve- 
ment of the facial, palatal and tongue 
muscles were noticed on examination. 
Pyramidal tract signs wee not observed at 
that time. Results of reutine laboratory 
examinaticns and CSF values were normal, 
but findings from  2lectrophysiologic 
studies were not available. She was 
discharged with a diagnosis of progressive 
bulbar palsy. Later, muscle weakness and 
atrophy developed in al! four limbs, rapidly 
progressing over the next two years until 
she became confined to a chair. Progres- 
sion of the disease then appeared to slow, 
and she survived to the age of 52 years. At 
the time of death, 12 years after onset, she 
was described as comple-ely quadriparetic 
and unable to commanicate. Autopsy 
results were not available. 

Case 5 (IV-4).—This mam was 33 years old 
when he noted weakness in lifting his 
arms. He was admitted six months later, 
and by that time he was 1nable to raise his 
arms above his head. Shoulder girdle 
muscles were severely atrophied, with 
profuse fasciculations that were also 
noticed in both legs proximally and in the 
tongue. There was no apparent bulbar 
paresis. Muscle stretch reflexes were 
generally depressed ard there was no 
Babinski sign. Eleven months after onset, 
he complained of diffieulty in climbing 
stairs, and weakness of aip flexion and leg 
extension was found, together with moder- 
ate atrophy of both quadriceps muscles. 
Seven months later, ambulation was no 
longer possible and shortness of breath 
appeared. At that time etrophy was gener- 
alized, muscle stretch reflexes were com- 
pletely absent, including the plantar 
responses, but there was still no bulbar 
palsy. During the last fiwe months of life he 
was maintained with assisted respiration. 
He died at the age of 35, twenty six months 
after onset of the illness. Autopsy was not 
performed. 

Electrophysiologic evaluation was car- 
ried out at the time of admission and five 
months later. On both cecasions, denerva- 
tion potentials were absent in the orbicu- 
laris oris and chin muscles, but were 
profuse in all four limbs, especially in the 
proximal portions. As in the patient's 
mother and uncle, giant metor unit poten- 
tials and normal MNC€V were also re- 
corded. A muscle biopsy specimen from his 
left biceps brachii obtained six months 
after onset showed advanced neurogenic 
atrophy. 
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n i | *  ALSAficted Families With Substantial individual Variability in. Survival - 









a No. of Cases 
^ | | Mean Age at “Mean Duration Mean n Age at Mean Duration Short Long 

; ENER Source E i Onset, y "ON __ot liiness, yt Onset, yr . of lliness, yr Duration Duratien 
.. Alajouanine & Nick? 1959 E 07783 i T ME |. 20 | 

.. Espinosa et al?* 1962 — — Di 
Raverdy & Vernejul 1975 . . 52 
Present study, 1977 1 BD 


Long-Duration Cases 


. "Shori-Duration Cases | 

































*Three cases ‘excluded: | one patient died three years a after r onset ot. ALS, from uterine carcinoma. Details in the other two are not given. 
fOne patient is alive 13 years after onset. E 





Sonme xu ae stantial variakility i in sisal (Table), thi 
| | 07. ^ * there were eight patients with. dH -motor 
| Five members in ‘this. tarhiy al . nesses of long duration (five years or- aseic f n “ere pn Tubes of 
fered from motor. meuron disease in . more) the mean survival period: was progression. are more frequently ob- 
ur 158 years. The mean duration of served when the illness starts before 
| and illness in 25 patients from four. the: age of 40." 
Puma up. "napituons ¢ differences . families with uniformly benign ALS At present, heterogeneity in re- 
„between affected patients ware e 1- was 114 years at the time of. the. ported ALS-afflicted families with 
he ` report, when a number of patients respect to the genetic patterm of 
were still alive ."* On the other hand, E inheritance, clinical type at onset, rate 
cases of short duration in the. ALS. j of progression, and pathologie find- 
families with variability run the ings appear evident; accordingly, at- 
| c usually. maligrant eourse, with. death _tempts at classification have been 
hn A uc course - Snor supervening within three years, Even .. Fece ntly undertaken. In prognostic 
survival, identical to that seen in though more pedigrees with this term is, the assumption that there are 
‘classic ALS, displayed by some indi- ^ pattern of evclution are needed, the - only two possible ways of progression 
viduals contrasted with a compara- suggestion is that affected members ^ within an involved family is no longer 
„tively benign course in others, making within these families run either. short. ` tenable. The possibility that both 
inaccurate any attempt at prognosti- or long eourses rather than displaying rapidly progressing and comparative- 
 eation. à continuum. . ly benign cases might coexist im an 
.. The substantial. difference in the Age at onset in hereditary ALS ALS-afflieted family must be consid- 
-rate of progression shown by various varies widely. A mean of 47 years was ered. As there is not at present any 
members in this family was. particu- found in two extensive reviews,^*. clue to identify either type in an 
‘larly. unusual; only three similar ^ which is about ten years earlier than — affected. member, no accurate predie- 
¿reports have been detailed.** Al- in the sporadic type of motor neuron tion of expected survival can be made, 
-though the mean duration of the . disease. There is a trend for the cases even in the presence of previously 
disease in our cases was eight years, of long duraticn in the four families benign cases in the family. 
two patients died within three years, with interindividual variability to a 
“which is the usual survival for the show an earlieronset (43.7 years). This 
-sporadic and familial ALS, while two | was even more pronounced in families "y | l 
“others lived for 12 and 13 years. In the with "benign" ALS, in which the undis pr iau caria dra 


. bo: eally read the manuscript. Michell Bonduelle, MD, 
reports of four families with sub- ^ mean age at onset was 36.7 years. [n provided facilities for the literature survey. 
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es of. cud: porphyria, of 


logical dysfunction. These acute at- ‘tions, - 


tacks are -linically 


hypertension, tachyeardia, abdominal 


pain, constipation, weakness, paraly- 
Sis, and dez ession) and increased 


excretion o7 PBG in the urine.’ 


Various screening tests have been _ 
described to detect increased urinary | 
PBG concentrations, among which are 
those of Watson et al’ and Hoesch.’ 


In the ligat of recent therapeutic 
advances fo* these disorders,** the 
importance of establishing a correct 
diagnosis of an acute porphyrie attack 
is greater :han in previous years. 
Realizing that quantitative determi- 
nation shoud follow screening test 
evidence of 2levated PBG concentra- 


indistinguish- — 
X able, even though the patterns of  . 
 exeretion of metabolites from the _ 
heme biosymthetic pathway differ. ` 
However, du7ing acute attacks, there _ 
is one chemical finding common to all - 
three disorders that has served as the _ 
basis for th» quick diagnosis by &- 
-sereening method. This is the in- 
© creased excretion of porphobilinogen - 
(PBG) in the urine. The diagnosis of 
an acute perphyric attack requires 
both the presence of the clinical — 
syndrome (which variably included 


T ncaa Piei oe 24-hour retina £ a : 
f obtained from 74 different individuals. The - 
‘majority w 


MATERIALS AND METHODS | 


Befrigdintod 24-hour „urine collections | 






referred to this laboratory : 
for ev aluation of a positive Watson- 
Schwartz test, and the remainder were . 





known porphyries being routinely followed 
"up. At the end of the urine collection, the 
. total volume was measured and an aliquot 
- frozen. The Watson-Schwartz and Hoesch 
tests were performed simultaneously when ^. 
frozen aliquots were fhawed for PBG 
determination. The sereening tests were. 
performed as described previously* and as 
. illustrated in Fig 1, using the butyl alcohol | 
modification of the Watson-Schwartz test.‘ 

The Ehrlich reagents for the Hoeseh test 


and the Watson-Schw artz test were pre- 
pared at the same time and stored on the- 
laboratory shelf in elear glass bottles | 
throughout the ten months of the study. - 
Porphobilinogen was measured by the | 


method of Mauzerall and Granick;' ib as 


modified by Marver et al. " 


The two screening tests. were performed 


simultaneously by one: indiv idual, while - 
another person performed the quantitative - 


PBG measurements. Each test was com- =- 
pared with the quantitative PBG daten | 
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WATSON-SCHWARTZ HOESCH 


A 
[PBG] = 0.48mg/l 





B 
[PBG] = 30.9mg/| 


C 
[PBG] = 98.3mg/l 





[PBG] = 1.49mg/| 





TubeNo. Description Tube No. Description 


Modified Ehrlich’s reagent 1 Ehrlich's reagent 

An equal vol. of urine added to 1 2 3 drops of urine added to 1 
Saturated NaAc added to 2 3 After brief agitation of tube 2 
Chloroform added to 3 
After agitation and separation at 4 | 
Aqueous aliquot from 5 

Butanol added to 6 

After agitation and separation of 7 
Repeat butanol extraction of the 
aqueous layer of 8 (after agitation 
and separation) 


XQ oo-4001 » C) h20— 
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2 lialsoh-Sohwrartz and Hoesch tests as function of urinary 
jt nogen aen concentration. Note scale is changed 


tion of urine PBG concentration are 
presented in Fig 2. The Watson- 
Schwartz and Hoesch tests showed 
equal sensitivity at urinary PBG 
concentrations greater than 9 
mg/liter. The Hoesch test was slightly 
more sensitive in the 3 to 9 mg/liter 
range. Positive and negative screen- . 
ing tests as a function of 24-hour PBG | 
excretion are presented in Fig BO 


There were very few 24-hour urines ` 


with amounts of PBG between 4 mg - 


and 13 mg (7.3% of all urines tested). — 
The points in Fig 2 and 3 that repre- — — 


sent urine from known porphyries (as. 
determined from previous urinary . 
PEG measurements or red blood cell — 


k uroporphyrinegen I synthase assay or . 


both) are ind: cated. A positive result 


cs was obtained in both sereening tests — a 
the urine of a patient with acute inter- —. 
 mittent porphyria. It :s this reaction 


in one sample with a PBG concentra- 
tion of 14 mg/liter, which corre- . 
sponded to 1.€ mg/24 hours. The cause 
of this false-positive test was not 
determined. The Watson-Schwartz 
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| Slippers the notion that both” 
will detect acute attacks of ne olog- 
ical dysfunction caused by a 
mittent, variegate, . 


























tually all patients in these “situations: 
_ Will excrete in excess of 30 mg of PBG 
per 24 hours? These tests are of 
limited value in detecting individuals 
with latent disease for two reasons. 
First is the fact that some of the 





E E. R ES of the Massachusetts General . 
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-2 2. Tsehudy DP, Valsamis M, Magnussen CR: 
Acute intermittent porphyria: Clinical and 
selected research aspects. Ann Intern Med 
83:851-864, 1975. - 

ES Stein JA, Tschudy DP: Acute intermittent 
porphyria. Medicine 49: 1-16, 1970. — 

4, Watson CJ, Taddeini L, Bossenmaier I: 
Present status of the Ehrlich aldehyde reaction 
for urinary: porphobilinogen. JAMA 190:501-504, 
1964. 

. & Hoeseh K: Uber die auswertung der urobili- 
T und die umgekehrte urobilinogenreak- 
tion. Disch Med Wochenschr 12:104-705, 1947. 
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712 Arch Neurol—Vol 34, Nov 1977 


: screening isis in the present study. o 
The Watson-Schwartz test has been. 

< widely used. In more recent years, it — 
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patients: ES hor concentrations 


of urinary PBG that are not detected 


by these tests. 
‘Second, some patients have only a 


| slight. or moderate elevation of. uri- 
nary. PBG concentration. It is seen in 


Fig 2 that both tests have a “gray 
zone” in which both positive and nega- 


i s. Pt tive results occur. This appears to be 
aldehyde reagent, with a smal aliquot. > 


R uot between 3 and 9 mg of PBG per liter 
= of urine being added to the reagent in. | 


. of urine. Nevertheless, many individ- 
environ- uals with latent disease will be 
A question that. has not ^ detected: by these tests (Fig 1, B). 
of these - 
 $creening precedures as either posi 
_ tive or negative is a subjective estima- ` 
tion; especially at low urinary PBG 
concentrations, positive interpreta- 
tions were made whenever a trace of 
pink color was observed, This. 'ap- 
m t to provide the . quantitative PBG determinations. 
g most consistent: evaluation — of: the = 
screening tests, and also to be most set 
‘compatible with the clinical demands 
. ^to effectively consider the diagnostic 
or hereditary | 
. coproporphyria porphyria since vir- - 


interpretation . 


proach was though 








possibility of acute porphyria. 


legate, or hereditary. coproporphyria) 


is established by evidence of a com- 


patible acute clinical syndrome and 


_In the absenee of other explana- . 
dione the diagnosis of an acute type of - 
porphyria (acute intermittent, var- 


| during the attack: During qu-eseent 


periods in the disease, the PBG level 
can be normal or eie vated.’ With such 
a nonspecific clinical syndrome acute 
porphyria usually belongs far down 


the physician’s Bst of diagnostic 


considerations. However, the t me to 
consider and, if pessible, effeetively 
rule out acute porphyria i is at the time 
of the acute episode. A stepwise 
approach is desirable, first us ‘ing a 
‘screening procedure on fresh urine as 
illustrated (Fig IL If the test is 


3 considered positive. then the second 


step. is a 24-hour urine collection for 


r quantitative | PBG. When they are 
negative, both the Watson-Sckwartz 
-and Hoesch tests are reliable in -uling 
Out an acute attaek, and potential 
false-positive. results are evaluated by 


‘It is implied in this approach that 
I „screening tests are not &ppro- 





priate. Either the initia! test will be 
negative, thus excluding the presence 
of an acute attack of porphyria. or it- 
will be interpreted as a positive test, 


in which case a quantitative PBG 


. determination i is essential. Methods of 
. collection. and potential false-positive 
a results are described elsewhere." 


elevated excretion of urinary PBG E 
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Anatomie Considerations for Computed 
Tomography of the Optic Chiasm 


Charles M. Strether- MD; Joseph F. Sackett, MD; Richard E. Appen, MD 


€ When the clinical distinction between 
lesions of the optic nerves or the chiasm 
is not apparent. computed tomographic 
scans shouid be performed at both 0° and 
25° or 35^ to the crbital-meatal line 
(Reid's baseline). The former plane is 
preferable tor the demonstration of the 
optic nerves or or»ital structures, while 
the latter allows superior visualization of 
perichiasmstic structures. 

(Arch Neural 34:713-714, 1977) 


aes temography has become 
the procedure of choice for 


initial evaluation of patients sus- 
pected of having mass lesions of the 
optic nerves er chiasm. Clinical dis- 
tinction between involvement of the 
optic ehiasm or cf the optic nerves is 
not always ebxious. In the plane of 
section routinely used for computed 
tomographic evaluation of the optic 
nerve, the aptic chiasm is not well 
seen. in order to-evaluate both struc- 
tures properly, it is necessary that 
scans be performed with the plane of 
section passing at both 0? to the orbi- 
tal-meatal line(Reid’s baseline), as for 
orbital scans; anc at 25? to this refer- 
ehee ine, as for conventional intra- 
crznizl scans. The fellowing case illus- 
trates pertinent points for proper 
computed temographic evaluation of 
patients in wham clinical signs or 
symptoms do not allow precise locali- 


' zatior of an abnermality to either the 


optic nerves-or chiasm. 


Aecented “or publication May 12, 1977. 
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Fig 1.—Computed tomographic scan at 0? to Reid's baseline before (left) and after (right) 
contrast administration. No abnormality is seen. Juxtasellar cisterns are not diagnosti- 
cally seen at this plane of section. 


Fig 2.—Computed tomographic scan taken at 25° to Reid's baseline before (left) and 
after (right) contrast administration. Small mass that enhances after contrast administra- 
tion is seen, partially filling suprasellar cisterns. 
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Fig 3.—Pneumoencephalogram—lateral 
tomogram. A 2 x 2-cm lobulated mass 
extends posterosuperiorly above sella tur- 
cica. 


REPORT OF A CASE 


A 60-year-old woman was seen initially 
on Feb*9, 1976, complaining of recent, 
intermittent, bifrontal headaches and im- 
paired vision of ten years’ duration in the 
left eye. Best corrected visual acuity was 
20/20 OD and 20/100 OS. Goldmann perim- 
etry showed a normal visual field for the 
right eye, but a central scotoma for the 
left. There was an afferent pupillary 
defect on the left. Both optic disks and the 
right macula were normal. The left macula 
demonstrated extensive depigmentation. 
Over the next five months, vision in the 
right eye also became impaired so that the 
patient became unable to read newsprint. 
On Sept 2, 1976, best corrected visual acuity 
was 20/40 OD and 20/200 OS. The left 
central scotoma was larger, and new, scat- 
tered, paracentral scotomata in the tempo- 
ral field of the right eye were present. The 
Marcus Gunn pupillary sign on the left 
persisted. Optic disks remained normal. 
Aside from the ocular findings, neurolog- 
ical examination was unremarkable. 

Plain x-ray films of the skull and optic 
foramina were normal, as was complex 
motion tomography of the optic canals and 
sella turcica. Computerized axial tomog- 
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Fig 4.—Whole brain and skull section 
taken at 0° plane to Reid’s baseline. Optic 
chiasm is projected just anterior to dorsum 
sella (arrow) and just above sphenoid 
sinus. 


raphy done both with and without contrast 
infusion in the 0° plane of section was 
normal (Fig 1). However, when repeated at 
25° to the orbital-meatal line, a small 
suprasellar mass, which enhanced after 
contrast administration, was  demon- 
strated (Fig 2). Bilateral internal and 
external carotid and right vertebral angi- 
ography disclosed a prominent meningohy- 
pophyseal artery on the left and a faint 
tumor stain just pesterior and superior to 
the dorsum sellae. The distal portion of the 
basilar artery was displaced posteriorly, A 
pneumoencephalogram showed a 2 x 2-em 
mass extending posterosuperiorly from the 
sella turcica (Fig 3) At craniotomy, a 
largely cystic craniopharyngioma, displac- 
ing most of the parachiasmal structures, 
was found. Six weeks following surgery, 
visual acuity had improved to 20/20 OD 
and 20/30 OS. The visual fields had 
returned to normal. 


COMMENT 


In the plane of section passing at 0? 
from the orbital-meatal line (Reid's 
baseline), the optic chiasm is posi- 
tioned so that it lies immediately adja- 
cent to the dorsum sella and just above 


Fig 5.—Whole brain and skull section 
taken at 35° to Reid's baseline. In this 
plane of section, optic chiasm (arrow) is 
projected within suprasellar cisterns. It is 
seen to best advantage at this plane of 
section (from Hanaway et al’). 


the sphenoid sinus (Fig 4). This appo- 
sition to the dense bones of the 
calvarial base and air within the para- 
nasal sinuses results in artifact and 
intrinsic degradation of the computer- 
ized tomographic image. This plane of 
section is thus unsatisfactory for eval- 
uating optic chiasm lesions. By alter- 
ing the plane of section so that it 
passes at least 25? and preferably 35? 
to the orbital-meata! line (Reid's base- 
line), the optie chiasm is surrounded 
by cerebrospinal fluid in the juxta- 
sellar cisternal spaces (Fig 5).' This 
change in position greatly improves 
visualization of the chiasm. We 
believe that with the use of this tech- 
nique, most mass lesions of the optic 
chiasm will be detectable with current 
computed tomographic equipment. 
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A Reversible Ocular Manifestation 


‘of Thalamic Hemorrhage 


A Case Report 
Leon |. Gier, MD, Brian Avin, MD 


* à patient had a thalamic hemorrhage 
and aeriodic downward and medial tonic 
deviation of the eyes. The ocular findings 
remitted with veatricular drainage. We 
discuss ‘he possible contribution of 
increased intracranial pressure to this 
ocular syndrome. 

(Arch Neurol 34:715-716, 1977) 


imary thalamic hemorrhage ac- 

counts for 7% to 13% of all intra- 
cerebral hemorrhage. Its differentia- 
tior as a clinical syndrome separate 
from the classical “putaminal hemor- 
rhag=” sas been relatively recent. 
Several authors have emphasized the 
Oocerrren-e of paresis of vertical 
upward saze with tonic deviation of 
the eyes downward and inward in 
patents with |halamie hemorrhage. 
The pathophysiolegic basis for this 
syncrome has received only scant 
- attention in the literature. 
We describe a patient who mani- 
-esied this unusual syndrome and 
consider the pessible contribution of 
increase] intracranial pressure to the 
patrogenesis of the ocular findings. 
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REPORT OF A CASE 


A 52-year-old, right-handed woman en- 
tered the Jacksen Memorial Hospital after 
the sudden onset of stupor and left hemi- 
paresis. Her past history included mild 
untreated hypertension. Her blood pres- 
sure was 180/80 mm Hg; pulse rate, 100 
beats per minute; and respirations, 18/min 
and regular. She responded poorly to 
noxious stimuli. Both pupils were 3.0 mm in 
diameter and responded sluggishly to light. 
The eyes were tonically deviated down- 
ward and medially, as if peering at the 
nose. The optic disks were flat, without 
spontaneous venous pulsations. There was 
severe left hemiparesis that included the 
face and left hemihypaesthesia to pain. A 
Babinski’s sign was present on the left 
side. 

A transfemoral cerebral arteriogram 
disclosed an avascular mass in the region of 
the right thalamus, with a lateral shift of 
the internal cerebral vein from right to left 
and upward bewing of the internal cere- 
bral vein. A computerized tomographic 
scan (Figure) showed a large mass charac- 
teristic of hematoma in the right thalamus, 
with probable extension of hemorrhage 
into the third ventricle. 

Cheyne-Stokes respirations developed in 
the patient, and she began to manifest 
decerebrate postural changes on the left 
side. She was treated by controlled hyper- 
ventilation after tracheal intubation. A 
catheter was placed in the left lateral 
ventricle through a small frontal twist drill 


hole. The initial intraven-ricular pressure 
was 45 mm Hg. Slow withdrawal ef 15 ml 
of blood-tinged CSF decreased the intra- 
cranial pressure to 20 mm Hg. Her respira- 
tions became regular, abnormal posturing 
on the left side disappeared, and her eyes 
slowly assumed a position of horizontal 
conjugate gaze to the rigat. 

Intracranial pressure was monitored 
continuously during the next several days. 


Computerized tomographic scan demon- 
strates dense mass comratible with blood 
in right thalamus. There is a diffuse rim of 
edema surrounding mass. There appears 
to be extravasation of olbod into ventric- 
ular system. 
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Gills? have. experimentally produced ; had tonic downwat d and medial dey ia- 
similar ocular manifestations in hu- tion of the eyes. ^: ial prato: 
mans with. lesions of. Hes ‘rostral ; Our ese had highly elevated a ‘upp TI, i 1960. 
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cere A, Chia P Hemorragia * 
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E Bottinelli M, Masleni kov V, Medoe J, et al: 
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x the Land of ALS? w Was Reporta fon 
- written by just such a patient (Fran 


^ v McGill) who eloquently describes tl 


cm istrati um asp, “and dic 
af Jeurology, Boston any 
: Hen 


discomfort generated by a loosening: 
. of the control of emotional expression. 
and Ae insight, into. this pud 


| worthy of attention, ' on nly the portions : 
. directly related to the disordered . 
< control of emotional display justified - 
.. reproduction and comment here. d 


REPORT OF A CASE. 


A 55-year-old woman first noted slurring m 


ness of the muscles of the face ‘and tongue. 


There was some reduction in bulk of the - 
intrinsic muscles and mild weakness i in the — 
hands. The stretch reflexes were generally : 
brisk, with bilateral Hoffmann's signs and _ 
a brisk jaw jerk and gag reflex. Results of . 
the sensory examination were normal, and 


the only abnormality regarding behavior 


was a questionable lability of affect, |. 
. Extensive neuroradiologic evaluation that 
included suelen and pneumoenceph- E 


- of speech in 1973. After a period of months, -ê " 
this speech difficulty was followed by t i 
-aphagia for liquids and vague, — rather 

diffuse aches, pains, and "twitehings." 

Physical examination in 1974 showed some — 

subtle fasciculations of the tongue, slurred 

nasal speech, and mild-to-moderate weak- 


| From the Land of. ALS.” > "T 
PI ‘One effect of ALSi is that sertäin emo 
: breaks. seem to be. ‘ineffectual. T 


already experienced Sore of this, 
aware while it was. happening that] 


not. as n or as sad as my trying 5 


become. und frus rated an ju ngry à 
















dg w put a halt to du 









| ic vo 80 pis as toj give n me 
n aching solar aN 





sepe. r can't control any ofi it. 1 
disintegrate - and it isn't. only 








uly painful and debilitating. - 


< 


dio step the terrible r noises but they 
squeeze past me and out, bruising and 
-fragmenting me, I am grabbing for things 
to stop 1 the accelerating slide down to disin- 
| tegration. I doodle. I look at your. amaryllis 
and: mile and wish we could talk amaryllis, 
which is nontobogganing . . . +. where T seek 
refuge in the vivid color of the seat of the 
_ armchair across from me. I escape with my 
eyes out of the window and take a deep 
breath of fresh reviving air, the way one 
splashes cold water on one's face. I stretch 
and sigh deeply .. . and, in the lull which I 














what you are saying. 


That which, in another day and age, might 
have been a slight misting of the eyes or 
lump in the throat, is now harboring : about 
as the screaming monster of à "bawl" 
Fighting for emotional control had first, 
priority. In many ways the experience is. 
very much like being in a wild storm, in 








ging at one ' coat, snatching one 's: hat, 
grabbing one's voice, and tossing it in 
fragments of sound, while one performs 
what must seem like a crazy dance to 
a anyone watching from a window. One is 
- trying to keep balance and to keep one's 
garments in place. Well...my storm 
happens inside me and it hurts, it. bruises, 

it is very frightening, I feel as helpless as a 
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against. it are v weakened. 


motionally horrible with me, it. ds. in physis 


In the eontext of. describing s haw difficult. 
it is. to achieve control of. her "emotions, she : l 


have t been struggling to achieve, I tune into - 


which the wind buffets one about, drag- - 


my control, 


EP. ‘experience emotional lability aid ‘the 
. onset of the ' 'squealing bawls" in several 
waves rather than in a steady crescendo. 
^. Ani image that comes to mind is a pan that. a 
~ ig full almost te the brim with water. rut S 
7 to'the brim i is important—because it depicts . 
how close to the surface the quick of . 
.. emotion is these days—how triggerable the 4 
howls or the giggles are these days. As- Dod 
. walk with the full pan of water, waves 988 6 
me start moving in the pan. I can pause and an 
US steady the pan and the water in it. grows. .. Hug 
-still again. Or Fean keep walking whilethe. — 
` wave motion increases until the water: is the 
surging from side to side and leaping over — 
_the edge. If the motion really gets it geing, - 
it takes longer, it takes a while, for the... , 


movement of the water to-calm down. 


In association with the pleasurable expe- | 
rience of seeing her son, she wrote the | 


following: 


I often begin laughing at the sight of 
.first thet disturbed me as being | 
altogether crazy, but now I understand it 


him.. 


better. The sight of him pleasures. me. It 


gives me joy. I am laughing for joy. And - before i x. the rei group. is Of a ms 


‘nature, a dramatic difference be- . 


although I would wish I had more sensible 
and controlled reaction, since I can't seem 
to help it, I might as well enjoy it. 


COMMENT 


The lucid descriptions in this manu- 
script indicate the intactness of men- - 


tal processes in this patient despite 
the severe emotional outbursts, typi- 
cal of pseudobulbar palsy. The subjec- 
tive report clearly demonstrates that, 
at least for this individual, the affec- 
tive experiences 





affect is grossly abnormal because of 


prolonged and exaggerated display. A 
short review of recognized causes of 


emotional abnormality will help. place 
this observatien in. perspective. 


Poeck' abstracted 22 autopsied | 


cases from the literature and added 
eight of his own cases of pathologic 
laughter and crying. In his cases, 


lesions were presert in the genu or 


anterior limb of the internal capsule, 
involving the insular cortex in three 
patients; the caudate nucleus in three: 
the putamen and internal, external, 
and extreme capsules in four patients; 






i ig is ‘that cach time 
"happens in force, my t 
my defenses, 5 5 














aa In an allusion to the temporal uneven- on 
VN ness of this experience, she writes, — 


aa ‘dal.’ 3-8 P 


E requires es 


themselves are ap- 
propriate, but the expression of the 


l "BC S & Benson 













ken f Pia the w the 
vere similarly located (inter- 
a basal gomglin) 












































































dem. ie a ex xpresses this | 
eople, when asked to. 





'smi efora holograph, produce a poor - 


response. They have not learned to- 
produce a pyramidal smile, which a 
ng an the muscles of idi Ul 





tween smiling on command and emo- 
tional facial movements in patients — 
with central facial paresis is a 
frequent. neurologic observation. | 
Clinical observations suggest that 
laughing and crying, and their azten- 
dant facial movements, are of su»cor- 
tical and nonpyramidal origin. Peeck' 
mentions two infants with severe 
brain malformations | in whom all 
structures above the pons were essen- 


` tially absent. These infants could ery 


and moan in response to stimuli but 


never laughed or smiled. He quotes 


another. patient in whom only the 
mesencephalon. and lower brain stem 
were intact but smiling was present. 
Cases have been reported where invol- 


| untary- laughter was. associated with 


tumor abutting on the brain stem.^*- 
Pathological laughter has also deen 
noted... during. neurosurgical pro- 
cedures where the floor of the third 
ventricle was stimulated and in asso- 


ciation with hypothalamic tumors* -3 


and infaretion of the temporal lobe.* 


Gelastie. epilepsy, a form of limbic 


“Although. puéndiliülbor motor dis- “exp! 
‘turbances are often associated. with gc 
s disordered control of emotional ex- 

pression, dissociation of motor. and 
e emotional aspeets may be seen. Thus, 
ae dic and br pec hy Y 
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d ie croton action of 








sion. ‘they qeu 






























1 fenf mine might well have 
nnl a decrease in serotoninergic 





n ase Beasley aad co-worker’, sug- 
gd whe 

































en they administered the 
adly. The decrease in 
evels of 5-hydroxyindole- 
ace cid ‘produced by fenfluramine 
ec ald ‘be due. to reduced serotonin 
ynthesis. In addition, fenfluramine 
-can block d pamine receptors?" and 
might do so to an extent adequate to 
-worsen parkinsonian symptoms, can- 
eeling any beneficial effects due to 
-actions on serotonin neurons, without 
hanging CSF levels of homovanillie 
-acid significantly. - : 
"Thus, I do not think the lack of 
benefit by fenfluramine in parkin- 
.Sonian patients permits one to con- 
clude that there is no serotonin 
involvement. in Parkinson's disease or 
‘no potential. therapeutie value of 
enhancing serotoninergie neurotrans- 
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cologie actions of fenfluramine, like 
. most drugs, are complex. The prevail- 
ing view, as stated in our article, is 
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T ane t. symptoms | 
han five ears i in i of d in 















In Reply. —Dr Fuller. ittisinterprets the : aS edis 


basis for our eonclusion. Our results. five 

.With fenfluramine hydrochloride are pri 
consistent with findings obtained in — 
other studies of drugs known to. 
influence, by various mechanisms, 


serotonin-mediated synaptic function. 


. Taken together, these clinical obser- 
vations suggest that -“serotonergi = 
function plays no significant role in - 
the pathogenesis of human parkinson- | 





ism.’ 
We agree that the central pharma- 


that fenfluramine aets primarily to 
augment serotenin system function 


by either inhibiting reuptake or stim- - 
ulating postsynaptic serotonergic re- 
ceptors. In either case, diminished br 


serotonin synthesis presumably occurs 


as a ‘secondary, compensatory phe- 


nomenon. A similar and much better 


ists are well known to diminish trans- 








mitter synthesis in presynaptic do- 


paminergic neurons, while drugs that 
block postsynaptic dopamine recep- 


tors exert the opposite effect. Al- 


though at relatively high doses fen- 
fluramine may block dopamine recep- 













iris dignas à ad 












val. “Two. othe r patients. had a first 


- episode of bleeding as long as six and | 
. Seven years, respectiv ely, after onset- 
à. oi seizures. 





_ Cervical, ocular, and cranial auscul- 
tation follows palpatien of the appro- 


-priate pulses. Bone conduction cver- 
. the cranium and auscultation in the 
b supraclavicular fossa require the dia- 


phragm. An oversized rubber rim for 





the bell premits an adequate seal with 
light pressure and allows placement 
over the eye with the lids open. “he 
bell is best suited for inching from :he 
x supraclavicular fossa to the carctid 


bifurcation, “mastoid and = axilla. 


| Breath-holding i is useful, but, in inspi- 


ration, probably reduces the diastelie 


| component. because of the attendant’ 
studied situation oecurs in the dopa- Ru. 


mine sjstem, where dopamine agon- - 


reduction. in venous runoff. A double 


. ear-piece technique was employed for 
| subjective bruits. 


Bruits were heard over the orbit in 
ten patients, the mastoid and cervical 
vessels i in eight each, and the cranium 
in six. Several patients were aware of 


their bruits. Another, not among tae 


12, had recent onset of seizures witha 
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readily controlled seizures as the. ony E 
15- to 20-year irter- - 


r 


* 
bd 


ate 





- 
, 
! 
l 

i 


small AVM and 2 TERR bruit not 
auscultated by the above techniques. - 
Cervical bruts were transmitted 
along the vessels and were not local- 
ized as in occlusive disease, but could 
not be differentiated from other flow 
bruits due to high output states. The 
bruits were ef lateralizing value in. 
three fourths of the cases, but an 
orbital bruit and exophthalmos were 
false lateralizing signe in a onal, 
described patient.’ 

E. F. Gonrea, MD. 

Neurology Service E 

Veterans Administration Hosp. 

. . 908) Jefferson Ave 

_ Memphis, TN 38104 


1 Malone WF, Gonyea EF: Exophthalmos 
with stracerebral arteribvenous ‘Gahan 
Neuralbgy 22:534-538. 1973. 


Amyotrophic Lateral Sclerosis and 
Toxic vex ege 


To the Editor.. "Meoomtly. Crocker et. 
al’ keve shown tdm exposure to petro- 
leam oil by-preducts can markedly 


enhance the pathegenicity of virus, 


raisimg the possibility that wide- 
spreed use of chemicals of this kind 
might be a factor im causing lethal 
human viral diseas2. Amyotrophic 
lateral sclerosis (ALS) is a disease in 
whie1 chemical poiscning and infec- 

tion by virus are viewed as possible 
causes. Accordingly, a detailed inquiry 
was made into envarcnmental contact — 
with texic chemieals in six ALS 
Subjects (five men and one woman) 
wit2 onset of disease in their mid-30s. 
The age of these subjects i is generally 
eens.dered young for ALS; and if toxic 
chemicals are impertant, contact with 


these likely would be relatively recent B ; ; ag 


anc oossibly-of greater degree than i in. 
eide- persons. — 


The most commcn oben tallyb inju- — 


rions chemicals eentacted were (1) 
liquid petrochemieals—solvents, fuels, 


= E Lethal interaction of ubiquitous 


= ee Weng Ta Se | 7 
y uc tos RETINENS eee ee IE 
. ' FL op m OP Tm D È x var 
“oe . Y LS J - e s : 


, 
T 


; occur in many hormak subjects. Al- 
though chemical exposure in ALS. 


cases does not appear excessive, it 
remains uncertain whether toxic 
chemicals have a potentiating role in 
the development of the disease. 


a A. J. Hupson, MD 


Dept of Clinical Neurological 
Sciences _ 

University Hospital 

London, Ontario N6A SAS, Canada 


1. Crücker JFS. Ozere RL, Safe SH, et al: 
insecticide 
carriers with virus. Science 192: 1351-1353, 1976. 


Contact Epilepsy i | 
To the Editor.—Contact epilepsy is a 


rare form of reflex epilepsy. A 


patient, who had some unusual pre- 


senting features, is discussed here. 
Report of a Case.—An 80-year-old man 


. developed sudden jerking movements on - 


touch stimulation over a ten-year period. 
The “shakes” were pronounced if he was 


es startled by touch, especially while sitting 


or standing. Slowly, the condition pro- 
gressed so that he would fall down precipi- 
tously if touched, with momentary loss of 


le consciousness. This situation seriously re- 
strieted his social life. 


There was no relevant personal or family 
history. Neurological exarrinatio® showed 
mild parkinsonian facies. Myoclonic jerks 
were readily elicited by touching the neck, 
arms, and chest with the patient standing 


and sometimes sitting, but seldom when 


recumbent. Touching the lewer part of the 
abdomen and lower limbs elicited mild and 
ineonstant or no response. Unexpected 
touch often caused him to fall. Reflexes 
and sensation were intact. 

Findings from all laboracory studies 
were negative. Routine EXG was normal, 
but, with the patient sitting, touching the 
shoulders produced myoelonic jerks ac- 
companied by high-amplitade spikes, poly- 
spikes, and slow wave discharges (Figure). 
Other provocative SETS were ineffec- 
tive. 

The patient showed abi. little response 
to standard anticonvulsant therapy. 


Comment.—This pat.ent developed 
myoclonic seizures ratker late in life, 
while most reported cases have been 
in younger individuals. Tactile stimu- 


- lation was very specific, with maximal 
response from the upper parts of the 


body and only with the patient sitting 
or standing. | 

M. RAVINDRAN, MD 

603 E O ympia* 

Punta Gorda, FL 33590 


| EinepGehcaphaiogeam taken with patient sitting. Traces from top to bottom are left 
| frontal, left parietal, left temporal, left occipital, right frontal, right parietal, right temporal, 


and right occipital. High- -amplitude spikes, polyspikes, and slow wave discharges 
occurred when patient. was touched. Horizontal line indicates we interval of one 


second; vertical arm, calibration of 50 pV. 
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anc lubricants; (2) imsecticides-nota- m 


bly pyrethrin anc organophosphate 
antizholinesterase compounds; and (3) | 
3 herbicides—especially 
phenoxyjacetic acic and atrazine. 
Three cf the patients were heavy 
users of tobaeco and alcohol. oud 


exposure was not notable and the | B 


sem m cholinesterase activity, an indi- 


cation of tolerance to anticholines- in 


terese agents, was in the normal | 


 (2,-diehloro- - 


ranze. While considerable contact | d 3 


win the above agents was found, 
thare was no single agent to which al 
had been exposed. Also, exposures — 
«Pen: were not more than what might | 
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. symptoms in pati it nal cor 18 
- double-blind, M study Neien 26:44: 


era aallon of bi 
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E Between quse piis pudo) P i in p ded "am 
xod. Brain Res 37: 177: > 980, 1975. ino M 7 





= sclerosi contrelled: tria of baclof am vs 


Des pinceben Pa xu e i the 


the other signs and symptoms that do 
not. aoe? V RUE and 

























reported > was po beeen 
niz = ee of spi- 





















neurons” ny act; quite to die nan" 
Jofen blocks exeitatory synapses on 
spinal motoneurons, especially. those 
in the primary afferent pathway (K. 
Krnjevic, personal communication). 
~ RR. Youne, MD 
2 of Clinical 

BP ee MCN 


Boston. Ma 021 14 


1, Shahani BT, Fang RR: Management of 
flexor spasms with Lioresal. Arch Phys Med 
Rehabil 55:465-461, 1974. 

. 2. Duncan GW, Shahani BT, Young RR: An 
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ti cal bri such à as | Süihais e et Jn repre- | 
sent, one runs the risk of. diluting the - 
beneficial « effects of the drug by all 


(Arch Neurol 34:446, 


cause one aspect of it 
unilateral asterixis. Their patient had _ 
been institutionalized before the most 








ee a “variety 9 
measurements were employed. ` 


Some of these, by necessity, were” * 





quite subjective in nature and, t 


| fore, easily. eritieized. One cannot, A 
however, use speeialized neurophys- - 


iologieal techniques in such a bread- 


based clinical trial employing primari- 
ly clinically orientec investigators and. 
we can, at best, 08i. 
attempt to rate those. signs and symp- . Weak 
 toms considered clinieally significant 


centers. Therefore, 


by sueh clinicians. 


Although the meaning of "dilating 


the beneficial effects of the drug” i 

not quite clear from Dr Young's letter, 
we believe that all results should have 
been and were reported. Furthermore, 


improvement in sueh key symptoms i 
as frequency of flexor spasms, pain, 
and stifness are significant even in 


the light of no change in other areas. 


These effects are highlighted in the 


article, and the overall eonclusion of 


efficacy can be derived easily froma 
balanced overview of all the data. B 


Therefore, considering the state of 


art of assessment of such changes and _ 


the type and purpose of such a clinical 
trial, 
presented and the conclusions reached 
are appropriate, and that the methods 
employed are valid. 
B. A. SACHAIS, PHD 
J. N. LOGUE, MPH 
Medical Dept 
Pharmaceuticals ` 
CIBA-GEIGY Corp 
| Summit, NJ 07901 | 





Unilateral Asterixis 
To the Edit 





: Tarsy and colleagues 
1977) reported 
the clinical history of a patient with a 
complicated neurological picture, be- 
included 





recent acute illness because of a long- 



















of ' assessments and. "Some 






we believe that the results. 








in i standing pee arcane hemor- 
ae  Thage. i 





 hydrocephalic-lixe 


decreased. memory, signs of 
al lobe release," ac an sui 



















ms. the. “asthors’ argu- 
the unilateral asterixis 
by Leavitt and Tyler’ in 
| unilateral distur- 
‘ioceptive input is in 
ent from that seen in 
Tarsy and his col- 
ter also. dismiss as 
ggestion that the hemi- 












| s directly related. to the 
ixis. Unilateral aster- 
ixis in patient with cerebrovascular 
en considered one clin- 
ation of | 













e motor units during voluntary 


io* 





iake a Sine. state- 


"very slight weakness" in- patients 


disorder 


ss their patient sus- 


"very slight. 
t our present stage of - 
(1) the behavior of 


1 ‘tion and (2) the detailed abnor- 
 malities in this behavior produced. by. 
minimal lesions of the ud system — 


(eg, corticospinal | tract), it is not 


ie presence or absence of __ 


with unilateral asterixis, Finally, our 






about their case, namely, unilateral 
asterixis In association with a very 
focal CNS lesion and 


demonstrable metabolic canse: In f act, 


x 





our nine pat: 


ml in volume, provide, I believe, much 
better support for the statement that 


unilateral asterixis can be produced - 
 bya very discrete CNS lesion than the 
more complex patient described by 


Tarsy et al. 
|. RR Youna, 1 MD 
Laboratory of Clinical 
Neurophysiology 


Massachusetts General Hospital - 


E MA 02114 


l1. Leav itt 8.. “Tyler HR: Studies in asterixis, 
Arch Nevwvol 10:360-368, 1964. 
2. Young RR, Shahani BT: A new sign of 


minimal motor dysfunction. J Postgrad Med 


21:18, 1975. | 
3, Young RR, Shahani BT, Kjellberg RN: 


. Unilateral asterixis produced by a discrete CNS 
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s^* of unilateral asterixis V 
produced. in nine patients by stereó- 
tactic ventrolateral thalamotomy pro- 
vided preexisting examples of what 
 ‘Tarsy and colleagues consider unique 


without a 


ents, each with a very 
well-localized lesion of the order of 0.1. 


a 








ko Nevew Assoc 101:306-307, 





z that our: report can 
us im bu qe that a 










the ass "did, ‘in fact. 
eiie ‘ventrolateral 
















tion. between: proprio- 
oss and asterixis in 











patient t8 sand, in he vast 






r na zive mechanisms. 
eentiy seen à patient 
ymptoms of axial and 
cerebellar ataxia (right 

left, definite bilateral 
gwes iter than right), 

mper extremity hypotonia, 
thria, and complete absence of 
3 or sensory findings. Toxic 

bolic factors were absent. 
ixis and erage signs cleared 
j <4 weeks, but the patient 



















| seren montis later after two 


yrs ascu! ar accidents. Post- 
T e ina for disclosed A fri- 
voca ial m iral thrombus, an 













; of beth ce: die d an el 
ough s mati recent ne were 






Hepie. aie paucas 
1 were temporally related to 
w signs and asterixis seen 







“seme circumstances an 
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iri produce contralat- . 


is not a feature of 
ems worthwhile 


fore pessible to conclude 


asterixis? Could postthalamotomy as- 
terixis be due to interference with 
dentatorubrothalamie ^ connections? 
rather than an effect on the neigh- 
boring internal capsule as previously 


suggested? Finally, in view of the 


mesencephalie-pretectal 


patient, could his asterixis also have 





been due to damage in cerebellotha. 


lamie connections? 


Although under some circumstances - 
. Asterixis may be seen with other brain ~ 'go 
"lesions," we think the association . in 
between asterixis and cerebellar ef- —— 
"D disturbance sug- | 
* . gested by ourcases and possibly by Dr. AS eee 
^ Young's postthalamotomy. experience - In n | 
. as well is an intriguing one that may . BH 
| Hos he worthy of. furthur observation and. Be 


ferent. pathway | 


». D. TARSY, MD 
. Dept of Neurology 
Boston VA Hospital - 
| 1508 Huntington Ave 
Boston, MA 02130 


Mechanisms. 
Publishing Co, 1976, pp 301-306. 


2. Young RR, Shahani BT: A new sign of ( 
minimal motor dysfunction, abstracted. J Post- ~ 


grad Med 21:18, 1975. 


3. Young RR. Shahani BT, Kjellberg RN: | * 
3 b contrast. infusion er Nudus t 


Unilateral asterixis | i by a diserete CNS 
lesion. Trans Am Neurol Assoc 101: 306-307, 
1976. : 


Abdominal ens After 
Computerized Tomographic Scans 
With Enhancement 


To the Editor.—I believe the implica- 
tions in this article on abdominal 
x-rays after computerized tomograph- 
ic (CT) scans (Arch Neurol 34:258, 
1977) needs elarification. 

Relative to the specific case re- 


ported, it might indeed be reasonable . 


to obtain zn abdominal flat plate 
roentgenogram after a CT sean with 
enhancement if the attending radiolo- 


gist believes that an abnormality 
consistent with a metastatic tumor is - 


noted. It also could be argued that 
similar studies after cardiac catheteri- 


zation for congenital heart disease. 


should be done because of the associa- 
tion of other anomalies with con- 
genital heart disease. 

However, it certainly must not be 
concluded that everyone who has CT 
with enhancement should be subjected 





acute disturbance in cerebellar effer- 
ent pathways- can produce transient | 


E bts nol ani ndie: 
ing like that, one c 
syndrome .. My any taborat r 


with cerebellar signs in our original 





i ihe Ur an. perds ‘nal vi pla : 
iJ roeiitgenograiti, and the ien : 


f 1, Shahani BT, Young RR: Ages: A 
disorder of the neural mechanisms underlying | 
sustained muscle contraction, in Shahani M (ed): 
The Motor System-Neurophysiology and Muscle .— rà Mp 
Amsterdam, Elsevier Scientific a 


Is tien the ded d film 


l On n Publishing Hypo! 


‘sented by Dr Nelson ¿nd associates in. 


cord injury reminds me of a criticism 
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To the Editor.—The hypothesis 1 pre- ; 








the June issue of the ARCHIVES (34:3832, - 
1977) relative to the pathogenesis of 
centrál hemorrhagic recrosis in spinal : 







of medical research ky Dr John Platt. 
in 1964. Platt suggested. that the 
physical sciences have far out-- 
performed. the biological sciences in. 
their research advarces because of the 


difference in their z tet zods of aeien 
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.. tifie thinking, namely, inductive vs 


deductive reasoning. Aside from the 


.. more obvious limitations to the biolog- 


ical sciences of the method Platt called 
"strong inference,”** I believe that 


= this approach should be followed not 


only by those doing research but also 


. by those responsible for publishing 
research results. How refreshing it 


would be to have journals concerned 
with the testing or formulation of 
hypotheses instead of the current 
trend towards publications borne out 
of curiosity, just another obscure fact, 
or the academic publish-or-perish phe- 


- nomenon. Nelson and co-workers fo- 


eus on a problem, summarize research 
data relative to that problem, and 


. offer valid areas of needed research 
that hopefully would prove (or as Platt 
might prefer, fail to disprove) the 
_ hypothesis. I encourage the editors of 


the ARCHIVES to publish more articles 
that raise hypothetical points and to 
regularly follow up these reports with 
brief communications that have rele- 
vance to the status of these "pot: 


43 eses. 


H. W. HuNTINGTON, MD 

Dept of Pathology 

Wniv of Texas Health Science 
Center 

San Antonio, TX 78284 


1. Platt JR: Strong inference. Science 146:347- - 


353, 1964 


2. Data and hypothesis, letters. Science 


—. 146:1635-1636, 1964. 


3. Strong inference, editorial. Med Tribune 
Med News, August 1965. 


Geographic and Social Distribution 


. of Patients With Amyotrophic 
— Lateral Sclerosis 


To the Editor.—A search for clues to 
the etiology of amyotrophic lateral 


- sclerosis (ALS) has revealed a clus- 
. tering of the disease in the western 


Pacific regions, the Island of Guam, 
New Guinea, and the Kii Peninsula of 
Japan.' Recent epidemiological stud- 
ies in Finland have shown some clus- 
tering of the cases to the southeastern 


counties of the country.’ Based on the 
death certificates of 421 patients and 
expressed as deaths caused by ALS 
per 100,000 population in three-year 
periods,’ prevalences up to 6.81 were 
recorded in those counties while the 
mean for the whole country was 3.25 


in the period 1969 through 1971. This 


distribution was diTerent from that 
found for multiple sclerosis, which is 
more prevalent in western and south- 
western Finland. 

An analysis of the places of birth of 
the ALS patients showed that 81% of 
the male patients and 85% of the 
female patients were born in the coun- 
tryside. During the mean year of birth 
of the whole series, that is, 1907, the 
proportion of male rural population 
was 86% and that of the female rural 
population, 85%. This finding agrees 
with the one reported by Hanisch et 
al' and shows that there is no differ- 
ence between ALS cases and controls 
for birthplace. The same authors 
found an indication of the possible 


role of animal careasses and hides to 


the etiology of ALS.‘ We therefore 
analyzed the social status of our own 
series of 421 patients and compared 
that with the distribution for the 
whole population. The most notable 
difference was found in the lowest 
class (class IV) (Table) where the 
proportion of ALS patients (24%) was 
almost two times higher than that in 
the whole population (14%). This class 
includes unskilled laborers. However, 
in a closer analysis of the professions 
of the ALS patients, no specific group 
was found especially prevalent. This 
concerns, for example, farmers and 
farm workers who possibly might 
have been in contact with various 
species of animals. 

In another study on antecedent 
events in ALS exposure to lead and 
mercury, participation in athletics and 
consumption of large quantities of 
milk were mentionec as possible risk 
factors predisposing to the disease." 
Considering the more extensive expo- 
sure to lead in urban areas, one should 


Social Class Distribution Among 421 Amyotrophic Lateral Sclerosis (ALS) 
Patients and the Whole Population of Finland 


No. (%) of- 
ALS Patients 


Social Class 


Unknown 
Total 
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421 (100) 


No. (%) of 
Whole Population 


139,244 (3) 
4,598,336 (100) 


probably find more cases in the eities 
than in the country if this metal has 
etiological significance. No such ac- 
cumulation was found in the present 
series. A number of Finnish farmers 
and farmworkers have been exposed 
to mercury, which has been in wide- 
spread use in agriculture. Because the 
number of ALS cases among that 
group was not increased, the etiolog- 
ical role of this metal may also be 
insignificant. Participation in athlet- 
ics was not studied, but, if excess 
physical activity is one of the predis- 
posing factors, the present data do not 
contradict that finding, since un- 
skilled laborers appeared to be over- 
represented. 

The Finnish people consume, or. the 
average, large quantities of milk and 
milk products. The average daily 
eonsumption for the male populztion 
is as follows: milk, 882 gm; butter, 63 
gm; cheese, 10 gm; and other Gairy 
products, mainly sour milk, 190 gm. It 
is little less for the female population.’ 
If high milk consumption really was 
a risk factor, Finland should have one 
of the highest incidences of ALS in 
the world. However, the average 
annual mortality for ALS, 0.917 
100,000 population,’ was approximate- 
ly the same as that found in o:her 
European countries. We therefore 
conclude that, up to the present t. me, 
we have been unable to find a single 
faetor in the environment of ALS 
patients that might lead to the 
etiology of the disease. 

J. PALO, MD 

M. JOKELAINEN, MD 
Dept of Neurology 
Univ of Helsinki 
Haartmaninkatu 4 
00290 Helsinki, Finland 


1. Bobowick AR, Brody JA: Epidemiology of 
motor neuron disease. N Engl J Med 288:1047- 
1055, 1973. 

2. Jokelainen M: The epidemiology of amyo- 
trophic lateral sclerosis in Finland: A study based 
on the death certificates of 421 patients. J Newrol 
Sci 29:55-63, 1976. 

3. Kurtzke JF: Comments on the epidemidogy 
of amyotrophic lateral sclerosis (ALS), in Norris 
FH Jr, Kurland LT (eds): Motor Newron Diseases: 
Research on Amyotrophic Lateral Sclerosis and 


Related Disorders. New York, Grune & Stratton, , 


1969. 

4. Hanisch R, Dworsky RL, Henderson B 3: A 
search for clues to the cause of amyotraphic 
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5. Official Statistics of Finland, VI C:104. 
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7. Seppänen R, Koskinen EH, Pekkarinem M, 
et al: Dietary Surveys in Connection With 
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+ Secretion 
~The recent article by 
yararaman (Arch Neu- 
yu) en the syndrome of 
" jwapproptiace art diuretic hormone 
— (ADHD seeretios in patients treated 
-with psychetherapeutic drugs raises 
ertain unanswered questions regard- 
: (DE aenwi:y in schizophrenic 
xu B . ds well as the effect of 
T om vadications on the release 
| E. Taer state that it was the 
ei" patients received 
ridol) that caused 
ppropriate ADH 
. However, another 
at the medications 





















































itself, or perhaps 
factor, that induced 
secretion of ADH. 
"water metabolism, 
sumption of large 
, have been de- 
tion with various 
rs. In the prephe- 
studies showed 
n was two to three 
normal population. 


etic side effects of 
often receive. The 
propriate ADH se- 

r; been reported to 
ated psychotic pa- 
„ikast one patient has 

am ADH levels. 
mee that the devel- 





pyrepriate ADH activi- - 


itoxication in the 
ient. may be, in part, 
to medications they receive. 
tix patients also show altera- 





















nora: activity, and recent 
rest that the autonomic 
may be involved in the 

| secretion.' 
re eite the study of 
Te which chlorpromazine 
neral ADH activity, as support 
ir centention that medications 
vropriate ADH activ- 











mat nes dc 
tjon, sut hie results show chlor- 

azine inhibits release of ADH. 
 haiomerido has been shown to 
ce decreased drinking when in- 
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rectly, but rather — 


jut of the schizo- | 


nereased water inges- 
zophrenies has been 
i$ part, secondary to 


jected into tre lateral hypothalamus, 
and it blocks drinking induced by 
water deprivation.’ All cases to date of 
psychotherapeutic drug-related inap- 
propriate ADH secretion have oc- 
curred during short-term administra- 
tion of the drag in question, not after 
several montks of treatment. 

If the autiors had restarted the 


medications znd shown that the inap- 


propriate AD activity recurred, then 


this certainly would have been evi- 


dence to support their claim that the. 
medications caused the inappropriate 
release of ADH. Although it is 
possible that the drugs may have 
contributed to the inappropriate re- 
lease of ADH. it seems unlikely on the 


basis of the evidence presented here 


that this actually happened. 
F. M. ViNCENT, MD 
Dartriouth-Hitchcock Medical 
Cer ter 
Hanover, NH 03755 


L Dubovsky EL, Grabon S, Berl T, et al 
Syndrome of ina»propriate secretion of antidiu- 
retic hormone wth exacerbated psychosis. Ann 
Intern. Med 19:553-554, 1973. | 

2. Raskind MA, Orenstein H, Christopher TG: 
Acute psychosis, increased water ingestion, and 
inappropriate axtidiuretic hormone secretion. 
Am J Psychiatry, 132:907-910, 1975. 

3. Hobson JA, English JT: Self-induced water 
intoxication: Case study of a chronically schizo- 
phrenic patient with physiological evidence of 
water retention lue to inappropriate release of 
antidiuretic hormone. Ann Intern Med 58:324- 
332, 1963. 

4. Fischman CM: Water intoxication and thio- 
ridazine. Ann Intern Med 82:852, 1915. 

5, Hoskins RG: Sleeper FH: Organic functions 
in schizophrenia. Arch Neurol Psychiatry 30:1283- 
140, 1933. 

6. Dyball REE The effects of drugs on the 
release of vasopzessin. Br J Pharmacol Chemo- 
ther 33:329-341, 7968. 

1. Selter PE: The role of catecholamines in 
thirst, in Epstein AN, Kissileff HR, Stellar E 
(eds) Neuropsyshology af Thirst. New York, 
Halsted Press, 1973, pp 219-291. 


To the Editer.—In their recent case 
report involving two sehizophrenie 
patients! in whom the syndrome of 
inappropriate secretion of antidiuret- 
ic hormone SIADH) developed, Drs 
Matuk and Ealyanaraman suggested 
that the psy :hopharmacologie agents 
with which their patients were being 
treated were responsible for the 
development. of the SIADH. The 
occurrence of SIADH has been pre- 
viously reported in a schizophrenic 
patient whc was given no medi- 
cations, and the development of the 
SIADH was attributed to an exacer- 
bation of the psychoses.” 

I would caution the addition of halo- 
peridol and thioridazine treatment, 
two medications commonly used in 





- disorder, as the authors ncted. Having . 
 adrug to readily incriminate may lead 


nose a potential trea:cble underlying 


the medication. IM 


psyehiatrie practice, to the ex anding 

list of agents respensible vor the — 
SIADH until there is seme experi- 
mental evidence to support this suspi- 
cion. Good medical care of the - 
psychiatrie patient is a difficult, chal- 
lenging, but often neglected task. The- 
development of SIAD- demands in- . 
vestigation for a possible underlying . 































to needless delay or failure to diag- 


systemic illness. 
W. S. Wicerss, MD mE 
The Bowmaa Gray School of © 
Medicine - | . 
Winston-Salem, NC 27108 


1. Matuk F, Kalyanaramen K: Syndrome of. 
inappropriate antidiuretic hormene in patients 
treated with psyehotherapeutie. 
Neurol 34:374-375, 4901... cee DM 
2. Dubovsky SL, Grabon S, Berl T, et ab. 
Syndrome of inappropriate-aatidiuretic hormone 
with exacerbated psyehosss Awn Intern. Med 
79:551-554, 1973. — rs 
In Reply.—It was not eur intention to 
readily implicate thicridazine or halo- 
peridol as causes of SIADH without 
having investigated zke possibility of 
an underlying psychiatrie exacerba- 
tion of symptoms or otherwfse. Our 
patients," one of wham was already 
hospitalized and uncer supervision 
and the other living with her son and 
























treatment as well as withdrawal of- 





Despite the attempt. by Dubovsky et 
al to attribute SIADH to an exaeer- . 
bation of acute psyzhos:s, it is also . 
possible that the eausal relationship | 
suggested is actually bidirectional — 
since there is no clear evidence that . 
the second episode of “psychosis with . 
hyponatremia” in their patient was ` 
related to water intcxicazion. Neither — 
of our patients were noted nor . 
reported to have hac excessive water. 
ingestion prior to hosoitalization. - | 

Our aim is to draw attention to the 
possibility that SIADH might arise - 
with the use of certain psychothera- | 
peutic drugs and not to deter their use 
in psychiatric practice where they are 
of definite help. 

F. Matuk, ME 

EJ Meyer Memorial Hospital. 
Buffalo, NY 14215 

K. KALYANAEAMAN, MD 
Peoria Schcoi of Medicine 
Peoria, IL 63605 
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Pain: New Perspectives in Therapy and Research, 
edited by Matisyohu Weisenberg and Bernard 
Tursky, 231 pp, with illus, $19.50, Plenum Press 
Ine, 1976. 

This book is a composite of the 
symposium workshop on the study 
and control of pain held in J anuary 
1975 at the annual meeting of the 
American Association for the Ad- 
vancement of Science. The 14 contrib- 
utors are respected authorities in pain 
research and therapy. The volume 
presents a review of recent advances 
in the theory and treatment of pain 
from the perspective of medical and 
dental clinicians as well as that of 
psychologists and physiologists. 

It points out the need for an orga- 
nized multidisciplinary approach to 


the problem of pain. Mental health 
maintenance is emphasized as an 


important and often neglected aspect. 


of the prevention of pain. Recent 
advances in the use of acupuncture, 
hypnosis, biofeedback, and behavior 
modification are also reviewed. 

Melzack presents perspectives in 
the pathophysiology of pain, with an 
historicN appraisal that leads to the 
gate theory of pain. He also focuses on 
the pressing need for new investiga- 
tors and continued research in pain. 
Animal behavioral models for the 
study of pain mechanisms are also 
presented. | | | 

Tursky details a method for analyz- 
ing the patients' description of pain, 
in order to design a pain perception 
profile, and lays the ground work for 
advancement in this neglected aspect 
of treatment evaluation. 

This book gives an excellent over- 
view of recent advances and theories 
in etiology and treatment of pain. It 
does, however, neglect treatment with 
. Stimulation methods, including the 
-. newly developed stereotactic stimula- 
tion of brain stem nuclei. Medical and 
. dental clinicians, psychologists, and 
. physiologists interested in the re- 
_ Search and treatment of pain will find 

. this a valuable book. 
DENNIS E. McDoNNELL, MD 
Iowa City 


__ Petit Mal Epilepsy: A Search for the Precursors of 
Wave-Spike Activity, by Michael M yslobodsky, 218 
pp, with illus, $19, Academie Press Ine, 1976. 
As indicated by the title, the book 
presents a critical review of experi- 
mental animal studies of one of the 
most fundamental paroxysmal EEG 
discharges, the bilaterally synehro- 


726 Arch Neuroi—Vol 34, Nov 1977 








nous, 3/sec spike and wave of petit 
mal. Additionally, the applicability of 
this research to clinical neurology is 
stressed. Most experimental data of 
the author and the ideas expressed in 
this book were previously published 
only in Russian and are, therefore, in 
a sense new to the English Hterature. 
The content of the book spans from 
experimental findings in research on 
animal models to applicability of these 
findings to clinical problems. Included 
are such diverse subjects as learning 
and reinforcement, asymmetry of the 
brain hemispheres, the nature of 
evoked potentials, and the effect of 
x-irradiation on the embryo. 

The main theme, however, is the 
author’s conviction that wave-spike 
discharges of petit mal epilepsy and 
related forms of abnormal activity 
develop from normal precursors, This 
theory is supported by ample experi- 
mental evidence, much of it conducted 
by the author himself in Russia. He 
begins with the contention that the 
most prominent component of the 
petit mal complex is the wave and not 
the spike. To get this point across, the 
name "wave-spike" is chosen instead 
of the conventional "spike-wave" to 
describe this complex. The author 
concludes with the postulate that 
asthenia or areactivity of the desyn- 
chronizing brain centers, rather than 
epileptogenic centers, is responsible 
for petit mal discharges. He thus 
proposes centrasthenie epilepsy, a 
somewhat different version of the 
centrencephalie theory. 

This treatise is an excellent docu- 

xentation of the author's search for 
the precursors of wave-spike activity. 
The book is most valuable for those 
engaged in the use of electrophysio- 
logieal teehniques for the study of 
epilepsy in general and of petit mal in 
particular. It is also recommended for 
clinical neurologists, but a basic 
knowledge of electrophysiology is 
assumed. The book will serve as an 
important source of referenee in any 
EEG and clinical neurophysiological 
laboratory. 

JUN Kimura, MD 

Iowa City 


Neurotransmitter Function: Basic and Clinical 
Aspects, edited by William S, Fields, 394 pp, 111 
illus, $24.75, Stratton Intercontinental Medical 
Book Corp, 1977. 


This book records the proceedings 


of a 1976 Houston Neurological Sym- 
posium attended by a broad and 
impressive spectrum of basic and elin- 





ical scientists interested in neuro- 
transmitter function. Dr Field's un- 
surpassed abilities in organizing and 
editing symposia are again demon- 
strated. The symposium is published 
for the specific purpose of preseating 
to both researchers and clinicians a 
spectrum of new information in an 
emerging and important aspect of 
neurobiology. It was intended that 
workers from the several disciplines 


of anatomy, physiology, and neuro- 


chemistry could fnd a 
ground in their efforts. 

While the preface suggests that 
there may be little immediately 
applicable to clinical medicine, it is 
rapidly becoming apparent that clin- 
ical applications based on the founda- 
tions described in this bock are ir.evit- 
able. This symposium presents its 
material in a succinct manner that 
was "state of the art" in 1976 and is 
still useful for investiga-ors seeking 
interdisciplinary correlations and for 
clinicians willing to enter unfamiliar 
territory. 

Neurologists will find the chapters 
by David R. Curtis, who discusses 
some aspects of the clinical neuro- 
pharmacology of neurotransmitters, 
Daniel Tarsy, who discusses dopa- 


common 


mine-acetylocholine interaction ia the 


basal ganglia, and Davis, Berger. and 
Hollister, who  diseuss cholinargic 
mechanisms in tardive dyskinesia and 
Huntington’s chorea, of special inter- 
est. Chapters by Roland Ciaranello on 
catecholamines, genetics, and behav- 
ior, Philip Berger on neurotransmit- 
ters and affective disorders, and 
Mandell and Knapp or psychosis, 
psychotropic drugs and neurotrans- 
mitters will be of great interest to 
both neurologists and psychiatrists, 
David Drachman excellently covers 
aspects of memory and the cholinergic 
system, an area which promises clin- 
ical application. Most of the other 
chapters are also well presented and 
good summaries are available for 
those that are especially difficult. 
There are few printing errors in the . 
book, and the price is justifiable for 
those truly interested. Basic scientists. 
and clinicians working in any aspect 
of research relevant to neurotrans- 
mitter funetion will wan: this book, 
and I would further recommend it to 
clinical neuroscientists as a zood 
method to become reasonably current 
in an expanding field of vast clinical 
potential. 
BRUCE H. PETERS MD 
Galveston, Tex 
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_ CALENDAR OF MEETINGS 



















P M American Academy of Neurologica: Surgery, annual meet- 
55s 4ng. Mauna Kea Hotel, Hawaii 

Society for Neuroscience, annual meeting, Anaheim Conven- 
tior Center, Anaheim, Calif 

- American Heart Association, 50th Scientific Sessions, Miami 


= Beach Convention Center, Miami Beach, Fla 








New York 
Neuroelectrie Society, ninth annua’ meeting, Marco Beach 
Hotel, Marco Beach, Fla 


Southern Clinical Neurology Society, fifth annual meeting, 
Caribe Hilton Hotel, San Juan, Puerto Rico | 
Third. International Joint Stroke Conference, Fairmont 
Hotel, New Orleans 

Feceration of Western Societies of Neurological Science, 


_ American Epilepsy Society, annual Sune: Biltmore Hotel, | 
















ram in Neiraradidb 
a ning. ~The Neurora- 
aming Division of the 

p ert »f Radiology, The Uni- 
o vers. vea Tenax: - Health Science Cen- 
i ter at afas. i: offering a one- or 
two-week exposure tc all aspects of 
oracio including. computer- 

Ay. For information 
E Kehl, MD, Chief of 






be Board of Directors 
ALS Foundation 
ces that Melvin D. Yahr, MD, 
r enc chairman, Department 

egr, Mt Sinai School of 
1e, N ‘ew. York. has been ap- 
: Sp ointed y the Board to the position of 

E vaina cf the Advisory Council. Dr 
rise charcersmem per of the Foun- 


























Management - «f Seizure Disorders.— 
See*ios cf Child Neurology of the 
rd Clini Foundation will hold 
re-dey sympesium on the compre- 
hensive ns nent of seizure disor- 
T & €, 1€71. Dr Sidney Carter, 
?SSCT of “neurology, Columbia 
"e vil oe the guest lecturer. 
her nfo-meton ean be obtained 
„Dava 2ethner, MD, Section 
| Neurebgy, Cleveland Clinic 
don, 3500 Euclid Ave, Cleve- 
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annual meeting, Fairmont Hotel, San Francisco 


Association for Research in Nervous 
and Mental Disease.~The Association 
for Research in Nervous and Mental 
Disease, Inc, wil hold its annual 
meeting on Dec 2 and 3, 1977, at the 
Hotel Biltmore in New York. The 
meeting will be devoted to congenital 
and acquired cognitive disorders. . 

Dr Robert Katzman is the president 
and chairman of this year's commis- 
sion. À distinguished group of scien- 
tists wil review the diseases that 
produce amentias in the young and 
dementias in the adult and the elderly. 
Special attention will be given to 
biological issues in infantile autism 
and the role of perceptual loss as a 
cause of cognitive dysfunction. An 
analysis of the morphological and 
physiological development of lan- 
guage and cognitive function will 
provide a basis for understanding the 
changes that occur in disease. The 
biochemical basis of amentias and the 
consequent aberrant development of 
cortical neurons occurring in meta- 


bolic disorders will be contrasted with 


the biochemical, morphological, and 
ultrastructural changes that occur in 
Alzheimer’s disease/senile dementia. 
The role of genetic factors and latent 
viral diseases in the etiology of amen- 
tias and dementias will be consid- 
ered. 

Further information can be ob- 
tained from the secretary-treasurer of 
the ARNMD, Dr Roger Duvoisin, 
Annenberg Building, Suite 14-02, 

100th Street at Fifth Avenue, New 
York, NY 10029. 








Myasthenia Gravis Foundation Meet- 
ing.—The Myasthenia Gravis Founda- 
tion will hold its annual scientific 
meeting on Dec 2, 1977, at the Bilt- 
more Hotel, New York. For informa- 
tion contact Daniel S. Feldman, MD 





Professor of Neurology, Department um 


of Neurology, Medieal College- of a. 
Georgia, Augusta, GA 309020 


Gerontological Society Meetiig.— - E. 
The Gerontological Society will hold -> 


its annual meeting Nov 18 through 22, .— 
at the San Francisco Hi ton v 
Hotel. The overall theme is "Issues in ` 


1971, 


Intervention.” For information eon- ^. 


tact the Gerontological Society, Suite 


520, One Dupont Circle, Washington, S 
DC 20036. l 


Neuroelectric Society y Meeting. ~The & 
Ninth Annual Neuroeleetrie Society 
Meeting will be held a: the Marco 
Beach Hotel, Mareo Island, Fla, on 
Nov 30 through Dee 4, 1977. A 
meeting will be co-sponsore ae 
Office of Naval Research a the ae 
Department of Neurosurgery of The —. 





Medical College of Wisconsin. The . 


theme will be “Biomedical and Bioen- 
gineering Analysis cf Head, Neck, . 


and Central Nervous System Inju- i» 


ries." For information contaet Dr . 
Anthony Sances, Jr, Department of . 
Neurosurgery, 8700 W Wisconsin - 
Ave, Milwaukee, WI 53226 | zh 


Southern Clinical Neurology Society — 
Meeting.—The Southern Clinical Neu- _ 
rology Society will held its fth — 
annual meeting on Jan 13 through 20, 
1978, at the Caribe Hilten Hotel, San 
Juan, Puerto Rico. A course entitled. 
" Advances in Clinical Neurology” will 
also be offered. It is co-sponsored by . 
the University of Florida Medical . 
School and carries 15 hours of cate- > 
gory 1 AMA credit. For information . 
write B. L. Bereaw, MD, Secretary- 
Treasurer SCNS, 1011 Jeffords St, 
Clearwater, FL 33516. 


Rocky Mountain ensaia 
ogy Course.—The fourth annual Rocky 
Mountain Neuro-ophthalmdlogy 
Course will be held on February 15-17, | 
1978, in Tamarron, Durango, Colo. For 
information contact Themas J. Car- - 
low, MD, e/o Neuro-ophthalmclogy 
Course, Department of Neuroogy, 
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University of New Mexico School of 
. Medicine, 2211 Lomas Blvd NE, Albu- 
-querque, NM 87131. 








































. World Congress on Pain.—The Sec- 
.ond World Congress on Pain will be 
. held on Aug 27 through Sept 1, 1978, at 
the Queen Elizabeth Hotel in Mon- 
` treal. A call for abstracts will be made 
in the fall of 1977. For further infor- 
„mation, contact Secretariat, Second 
World Congress on Pain, 3587 Univer- 
-sity St, Montreal, Quebec H3A 2B1, 
. Canada. 


Notes From NINCDS 

- Psychosurgery Report.—The Report 
and Recommendations on the Use of 
Psychosurgery in Practice and Re- 
search has been submitted to the 
Department of Health, Education, 
and Welfare (DHEW) Secretary, Jo- 
‘seph A. Califano, Jr, and is now avail- 
able. The report was prepared by the 
National Commission for the Protec- 
"tion of Human Subjects of Biomedical 
and Behavioral Research. Acceptance 
by the Secretary would permit the 
NINCDS and the National Institute 
of Menfl Health (NIMH) to conduct 
. and support basic and clinical research 
. in areas relevant to psychosurgery. 
Prior to the commission's report, 
both the NINCDS and the NIMH had 
established task forees to review 
psychosurgery’s scientific basis and 
policy implications. The NINCDS task 
force’s report on scientific findings 
was published in the January 1974 
issue of the Arcuives. Policy recom- 
mendations were sent to then Secre- 
tary Casper Weinberger. | 

" The conclusions of the NINCDS 
task force and the commission are 
similar. Three recommendations per- 
tinent to research are as follows: 

. l Until safety and efficacy have 
been demonstrated, psychosurgery 
should be performed only with ap- 
proval of an Institutional Review 
Board specifically approved by 
DHEW. _— | 
. 2. The secretary should gather data 
on the nature, extent, and outeome of 
psychosurgery performed in the 
United States; conduct and support 
research to evaluate the safety and 
efficacy of psychosurgery; and impose 
sanctions to insure compliance. 

3. The Congress should take addi- 
tional actions to assure that psycho- 
surgery is performed in compliance 
with DHEW regulations and that 
federal agencies conducting or sup- 
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porting psychosurgery should be only 
those primarily concerned with health 
care or health research. : 
Copies of the report can be obtained 
from the Office for Protection from 
Research Risks, National Institutes of 


Health, Bethesda, MD 20014. . 


Limited Market Drugs.—The 
NINCDS and the Food and ¿Drug 


_ Administration (FDA) have been pon- 
dering the problem of stimulating 
interest in the development of neuro- 


logie drugs for which only a relatively 


the Neurologic Drugs Advisory 


new life. 


Because limited use drugs are not. 
profitable, committee members—in- .. 


cluding two NINCDS clinieal neuro- 
scientists—stressed the 


and testing neurological efficacy of 


drugs commercially available for oth-. | 


er uses. | 

Two specific instances related _to 
these problems were presented. L-5- 
hydroxytryptophan for treating myo- 


clonus, although of demonstrated effi- 
cacy, appears to be too costly to be - 


marketed; and ACTH (Corticotropin) 
approved for many other uses, never 
has been submitted for FDA approval 
in treating acute multiple sclerosis, 
although it frequently is used for this 
purpose. | ; AN 
Evidence of ACTH’s efficacy will be 
considered by the committee in Octo- 
ber 1977. The committee also will 
diseuss the broader issues at this 


suggestions included 
drafting special FDA rules for licens- 
ing limited use drugs and maintaining 
such drugs on permanent investiga- 
tional new drug status. 





e need for. 
creating other incentives for encour- 
aging initial drug development, mar- ` 
keting of drugs already developed, 


* 


Huntington’s Disease Symposium.— 
The NINCDS will sponsor a Hunting- 
ton’s Disease Symposium in La Jolla, 
Calif, on March 26 through 29, 1978. 

Abstracts of 250 words may be 
submitted concerning research on ge- 
netics, epidemiology, early detection, 
anatomy, pathology, biochemistry, vi- 
rology, immunology, pharmacology, 
psychology, sociology, and therapeu- 
ties. Deadline for abstract receipt is 
Nov 15, 1977. For additional informa- 


| . tion, contact Dr Thomas N. Chase, 
small market exists. This issue, raised] 
at the June 27 and 23, 1977, meeting of. 
'Com- | 4291. = 
mittee to the FDA's Division of | Gr. 
Neuropharmacological Drug Products, - 
Bureau of Drugs, now has taken on 


NINCDS, Bldg 36, Room 5A05, Be- 
thesda, MD 20014; telephone (301) 496- 


"Grant Applications.- The NINCDS 
Stroke and Trauma Program encour- 





ages submission of applications for 
research project and program project 


grants in the areas of neural plasticity 
and neural regeneration. These areas 
are receiving emphasis for additional 
research development. 

Applications should be submitted in 
accordance with standard procedure. 


The next deadline is Nov 1, 1977. 


Inquiries should be directed to the 
Stroke. and Trauma Program, 
NINCDS, Room 8A13, Federal Build- 


ing, 7550 Wisconsin Ave, Bethesda, 


MD 20014; telephone (301) 496-4226. 
. Alzheimer's Conference.-A confer- 


ence. on Alzheimer's disease and 


related disorders, held June 6 through 
9, 1977, at the National Institutes of 
Health has generated new research 
interest in this national problem. 
Discussion included the possible role 
of slow viruses, impairment of the 
cholingerie system, and reduced cere- 
bral blood flow. 

The conference, co-chaired by Drs 
Robert Katzman and Robert Terry, 
Albert Einstein College of Medicine, 
was sponsored jointly by the 
NINCDS, the National Institute on 
Aging, and the National Institute of 
Mental Health. 

Three work groups on nosology, 


epidemiology, and etiology and pa- 


thology met to draft recommenda- 
tions for further research. The groups’ 
final reports will be sent to the three 
institute directors and their advisory 
council members. Tke NINCDS will 
announce publication by Raven Press 
of the meeting’s proceedings and of 
an NINCDS summary videotape. 


For further information, write or 
call Carolyn Holstein, NINCDS/ 
OSHR, NIH Bldg 31, Room RA-16, 
Bethesda, MD; telephone (301) 496- 
9151. 
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f These five digit numbers. are CPT. codes. There's one code for 
every medical, surgical, and diagnostic service you perform. Now 
here's where CPT can really save you a lot o? ime—and money 
When you prepare a medical report, you meraly insert the CPT 
code that identifies. the procedure—elimina:ing the need fo 
lengthy descriptions of procedures. 


Each procedure is listed and described separately, clearly 
E | ————— — accurately and each one has its own five-digit identifying 
poe d — nm code. After the first few times you've used the code, you'll 


of diagnose i » 


ords B have it memorized and be able to jot it dowr automatically 


agent and 


ni nibanion 
$t di pos fesse 


vt uon ot GB 
nasal cus 


‘CPT is a coding system that provides 2 a uniform language 
-among physicians, patients, and third parties 


copy(ies) of PHYSICIANS’ CURRENT PROCEDURAL TERMINOLOGY, 4th Edition. 
2.00 per copy in U.S., U.S. Poss., Canada, and Mexico. $12.50 all other countries.) 


e me information on CPT-4 magnetic computer tape versions. 
nclose: payment (payable to AMA) with order. 








Omnimedical 


It took a small company 
to think big enough 

to reduce the size 

and cost of CT. 


We cut the cost of CT to under $120,000, but not at 
the price of reducing image quality. Introducing 
the OmNimedical Model 4001 CT Head Scanner. 


We had to do it. Because at Omnimedical, offering 
our customers the latest advances and important new 
modalities in medicine, at affordable prices, has 
always been our business. But when we decided tc 
offer CT Scanning, we priced available systems and 
found this to be an impossible task. So we chose to 
develop a system of our own. 


We did it by bringing the right people together and 
supplying them with the concept of a high-quality, 
low-cost scanner. They, in turn, supplied the creative 
and innovative thinking to transform state-of-the-art 
technology into a uniquely designed system. 


By making intelligent use of today’s technology, we 
looked into the future, as well as the needs of today. 
Our Model 4001 incorporates precision electronics, 
including a 256 x 256 display and compute matrix, to 
provide both high-quality density and spacial resolution. 
And throughout, the 4001 is designed for simple 
operation, reliability, and ease of servicing. 


CT for under $120,000. Sometimes vou have to 
think big, to think smaller. 


Seeing is believing, so stop by our booth at the 
R.S.N.A. show in November. 


* c c ! 
Omnimecica! 
16312 Garfield Ave. * Paramount, California 90723 
Call collect (213) 633-6660 
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. original articles and new developments related to 

. muscle, the peripheral nervous system, and the 

; neuromuscular junction. | 

Primarily clinical, MUSCLE & NERVE also offers 
search papers from all related fields, including: 

biochemistry, cell biology, electromyography, 


Editor Walter G. Bradley, D.M., F.R.C.P., 
Professor and Vice-Chairman of Neurology at 


. distinguished 39-member international review 
board. | 


Contents of the first issue include: 

K-G H&nriksson and E. Stalberg The Terminal innervation 
Pattern in Polymyositis: A Histochemical and SFEMG 
Study * S. DiMauro, L.Z. Stern, M. Mehler, et al Adult- 
Onset Acid Maltase Deficiency: A Postmortem Study « 
J. A, Simpson Myasthenia Gravis: Pathogenesis and 
Mechanism * L.A. Chui, T.L. Munsat, J.R. Craig Ethanol 
Depresses Lactic Acid Production by Exercised Normal 
Muscle * C.P. Panayiotopoulos F-Wave Conduction 
Velocity in the Deep Peroneal Nerve * G. Serratrice, 
J.F. Pellissier, M.C. Faugere, et al Centronuclear Myo- 
pathy: Possible Central Nervous System Origin e 

M.R. Fetell, P.E. Duffy, L.P. Rowland infiltrating Lipomo: 
A Cause of Monomelic Hypertrophy * plus others. 


















$35 elsewhere) for personal subscriptions; $50 





Special rate for residents and interns (USA and 
Canada only): $22. ^ 

Prospective authors are invited to contact 
Professor Bradley at: MUSCLE & NERVE, 
“enter Hospital, 171 Harrison Ave., Boston, MA 









2111, USA. - 






oughton Mifflin Medical Division. — B 

5415 Sunset Blvd., Pacific Palisades, CA 90272 

| Yes, | want to subscribe to MUSCLE & NERVE 

(0. Payment enclosed... Bill me : 
—Hesidentorintemat. hospital 














Specialty 


January/February 1978 


. MUSCLE & NERVE, unique in its field, presents — | 


genetics, morphology, pathology, and physiology. 


- Tufts University School of Medicine, is aided by a x 


Annual subscription rate for six issues: $30 USA 


SA ($55 elsewhere) for libraries and institutions. 
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NEUROLOGIST, CLINICAL AND RE- 
SEARCH—Opening available for 
clinical neurologist to head Clin- 
| ical EEG Lab and to develop 

research program. Appointment 
-divided between University of 
|. Kansas Medical Center and VA 
Hospital, Kansas City, Missouri. 
| Academic appointment at Assis- 
tant or Associate Professor level. 
Board certification or eligibility 
required. If interested, please 
contact Barry W. Festoff, M.D., 
Chief, Neurology Service, VA Hos- 
pital, 4801 Linwood Boulevard, 
Kansas City, MO 64128. Ar equal 
employment opportunity em- 
ployer. 
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Dilaudid provides pu 
pain relief within 30 minute 

pain is-often controlled for mi 
than five hoars * — — ăć 


Dilaudid allows a patien | 
to emain physically : active 
anc alert | 


Dilaudid is color. cos d 
Easy identification. 
Easy patient handling - 


Dilaudid is a single entity = v 


Data on file; Medical Depertment, Knoll Pharmaceutical 


Description: Dilauckd is tivitimomhane, a = 
nydrogenated:ketoneof morphine. = 


"Cortraindications: Suspected. ncreased - 
intracranial pressura-status asthmaticus. - 


Warnings: May be habit forming with a DEOR e 
addictionequivalent to morphine in So 


_ doses. Tolerance may also occur. As with all — 
Narcotics, usein early pregnancy only when = 
‘expectedibenefits- outweigh risks. - 
Adverse Effects: Nausea, vomiting, diarrhea, - 


«constipation, anorexia and somnolence may occur - = - 
“ait? Tough unlikely with appropriate dose selectio on - 


Dosage and Administration: Dosage must þe 
gindisidualized- The usual adult dose is 2 mg every 


| shortterm| pain you see every day. 


= t n “severe pain: | "For more severe pain, 34 mgor more 
Indications: For reliatof moderate to severe pain. o 


every 4-6 heurs, as necessary, may be required. 
Treatment ct : If overdosage is treated 


/... within an heur, emesis and gastric lavage should be 
attempted. special attention should be given to - 
— respiration and, if depression occurs, it may be 


antagonize by the use of naloxone hydrochloride 


.. (Narcan*)—Endo, nalorphine hydrochloride 
- (Nalline*)—Merck, Sharp & Dohme or levallorphan 
. tartrate (Lo*an*)—Roche, as recommended by the 
-~ manufactuser. Other supportive measures should 
- be applied when indicated. 
-How Supphed: Dilaudid HCI color coded tablets 
(NOT FOR NJECTION) imprinted with K logo on 


one side and aciency on ether side as follows: _ 
- green—1 mg; orange—2 mg; pink—3 mg and 


yellow—4 mg. Available in 1 mg—bottles of 100° 
(NDC + 0044-1021-02), 2 mg—bottles of 100 (NDC - 
-3: 004431022-02) and 5CO(NDC + 0044-1022-03), 
3 mg—bottles of 100 (NDG + 0044-1 023-02), 

4 mg—bottles of 100 (NDC = 6044-1024-02) and 
500 (NDC =0044-1024-03). 


Knoli Pharmaceutical Company 
Whippany, New Jersey 07981 
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Member Company, Cerified Medical g 
Representatives Institute, Inc. ep 
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seeing migraine headache ` 

in its 
true : 

colors 





Specific vascular changes are 
revealed by liquid crystalography 


Liquid crystal thermography dynamically demonstrates 
the unilateral surface temperature changes reflective 
of the dilation of deep cerebral arteries during a 
migraine attack. Liquid crystals allow differences 

in skin temperature to be "mapped" directly on the 
Subject. Variations in skin heat loss are registered 
immediately, enabling rapid temperature changes to 
be followed easily. (Red reflects the coolest temperature, 
then green, blue, and violet.) 

This picture was taken of a migraine sufferer during an 
attack. The colors over the left eye reflect the cooler 
skin temperature due to the unilateral decreased 

blood flow to the forehead skin vessels that results 
from dilation of cerebral vessels on the affected side. 





4 fi th Contraindications: Peripheral vascular disease, coronary heart diseasa, 
peci IC erapy hypertension, impaired hepatic or renal function, sepsis, and pregnancy. 
Hypersensitivity to any of the components. 


for migraine Precautions: Although signs and symptoms of ergotism rarely develop 


even after long term intermittent use of the orally or rectally adminiszered 


^ drugs, care should be exercised to remain within the limits of 
complicated by recorimended dosage. 
s Adverse Reactions: Numbness and tingling of fingers and toes, muscle 
tension and G I upset pains in the extremities, weakness in the legs, precordial distress — 
"-— and pain, transient tachycardia or bradycardia, nausea, vomiting, localized 
edema, and itching. Drowsiness may occur with Cafergot P-B. 


The combined vasoconstrictive actions of ergotamine and caffeine Adult Dosage: ra//y—Two tablets at first sign of attack; if needed, 1 


offer the best therapeutic results in helping to abort or relieve additional tablet every half hour until relieved (maximum, s oer attack or 

iorai iti i 10 per week). Recta//y—One suppository as early as possible in attack; 
the tie nib: headache. Additionally, belladonna alkaloids second in 1 hour, if needed (maximum, per attack or 5 per week). 
help relieve the accompanying gastrointestinal irritability. And 2: Mp 

E ae Overdosage: Symptoms include vomiting; numbness, tingling, pain and 
the patient’s nervous tension, perhaps a precipitating factor in cyanosis of the extremities associated with sa ah or absent , 
i ital j peripheral pulses; hypertension or hypotension; rowsiness, stupor, cema, 
the onset of an attack, is often a layed by the pentobarbital in convulsions and shock. A case has been reported of reversible bilateral 
Cafergot P-B. papillitis with ring scotomata in a patient who received five times the 
recommended daily adult dose over a period of 14 days. Treatment ) 


consists of induction of emesis, gastric lavage, and catharsis; mainterance 

of adequate pulmonary ventilation; correction of hypotension; and 

control of convulsions., Treatment of peripheral vasospasm should corsist 

of warmth, but not heat, and protection of the ischemic limbs. Vasoditators » 
TABLETS: Gynergen? (ergotamine tartrate, U.S.P.) 1 mg.; caffeine, U.S.P.. may be used with benefit but caution must be exercised to , 
100 mg.; Bellafoline® (levorotatory alkaloids of belladonna, as malates) avoid aggravating an already existent hypotension. Gs 
0.125 mg.; sodium pentobarbital, U.S.P., (Warning: May be habit 
forming) 30 mg. 


SUPPOSITORIES: Gynergen® (ergotamine tartrate, U.S.P.) 2 mg.; caffeine, Before prescribing, see package insert 

U.S.P., 100 mg.; Bellafoline® (levorotatory alkaloids of belladonna, as for full product information. 

malates) 0.25 mg.; pentobarbital, N.F., (Warning: May be habit forming) 

60 mg.; inactive ingredients: tartaric acid, N.F., malic acid, lactose, U.S.P.. h 


and theobroma oil, U.S.P. Sandoz Pharmaceuticals, East Hanover, N.J. 07936 SANDOZ 5.5: 
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with SINEMET-10/100 
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treatment. Other 


UC TE a suche as BH 
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cholinergic egents and amantadine 
may be use z con Md n d wit n 


be ad ME 
hours before SINEMET is re A time 
interval shocter than 8 hours may 


increase the ssk of levodopa-induc ed 


adverse reactions, 


SINEMET: Dosage Guidelines 


Therapy with SINEMET may be initiated 


with one 19/100 tablet t.i.d. and 


increased by one tablet every day or 


every other day until a dosage of six 


tablets per cay.is reac hed. If further 
titration is necessary : achi eve opti- 
mum effect, SINEMET- 25/250, at a dos- 
age of one tablet ti. a should be 
substituted. Further dosage adjust- 


ments may be made, as necessary, to 


keep pace with the disease as it pro- 
gresses (see prescribing information). 


SINEMET: important 
considerations before 
init ating therapy 
SINEMET is contraindicated in: 
* Patients rec eiving monoamine oxidase 
inhibitors, “hese inhibitors must be 


discontinued at least two weeks prior 
to initiating therapy with SINEMET. 


Patients wih known hypersensitivity 


to this drug: 


* Patients with narrow- angle glaucoma. 


(Patients wi ith chronic w ide-angle : 


-glaucoma may be treated cautio 

intraocular pressure is well con 
and the patient is monitored ca 
for changes in intraocular pr 
during therapy.) - a 


* Patients with suspicious, nding sed 


skin lesions cr a history of melan 


All cautionary information. ith. 


dopa also applies to S! NEMET. Bex 


of increased brain dopamine 
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and mental use oc 
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to reduce adverse reactions, it is. 
sary to individualize therapy anc 
tor the patient clesely during 
adjustment periods. The Occurre 
eund moverrents may r 
dosage reduction. Blep harospas 
be a useful earlv sign ot excess do 
some patients. 

Instruct patients not to take lev 
with SINEMET unless you S 
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Initiating therapy 
with SINEMET^ 

a combination of carbidopa 
and levodapa 


SINEMET *-10/100 t.i.d. 
containing 10 mg of carbidopa* and 
100 mg of levodopa 

The usual starting dose íor newly 
diagnosed patients 

This can be increased by one tablet 
every day or every other day until a 
dosage of six tablets a day is reached. 
If more medication is required. to 
achieve adequate control, SINEMET- 
25/250 Lid. should be substituted. 


SINEMET" -25/250 t.i.d. 
containing 25 mg of carbidopa* and 
250 mg of levodopa 

For patients transferred from 
SINEMET-10/100 

The optimal dosage range for 
SINEMET begins with SINEMET-25/ 
250 Lid. Upward adjustments may 
be made in increments of one-half 
or one 25/250 tablet every day or 
every other day to two 25/250 tab- 
lets tid. To keep pace as the disease 
progresses, further titration may be 
made as necessary Do not exceed 
eight tablets of SINEMET-25/250 a 
day. If further titration is desired, see 
full prescribing information. 


For patients transferred 


from levodopa 
DISCONTINUE LEVODOPA AT 


ING SINEMET. The starting dose for 
SINEMET should provide about 25 
percent of previous levodopa 
requirements. (Patients receiving 
less than 1500 mg of levoclopa a day 
should be started on one tablet of 
SINEMET-10/100 tid. or qid.) 


I C M CC IMMUNE IQ ML C RN RR RR RR RR RR RI ERE menta maa Ma à Po rer A M A Hen a: FEAR 
MÀ Arr tr etre 


Concomitant therapy 
Anticholinergic drugs and amanta- 
dine may be added or continued 
during treatment with SINEMET. 
Their dosage may have to be 
adjusted accordingly. 


TERRA 


errem Anatase bare Hees 


“Anhydrous equivalent 


For full details of dosage and 
administration, see prescribing 
information. 
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When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: AO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinuec at leas! 2 weeks prior to 
initiating therapy with SINEMET 

SINEMET is contraindicated in patients with 
Knowrrhypersensitivity to this drug and in narrow- 
angle giaucoma. 

Because levodopa may activate a malignant 
melanoma, it should not be used in patients with 
suspicious, undragnosed Skin lesions or history of 
melanoma. 

Warnings: Levodopa mus! be discontinued at 
least B hours before SINEMET is started. SINEMET 
should be substitutec at a dosage that will provide 
approximately 25 percent of fhe previous levo- 
dopa dosage. (See Dosage and Adminstration 
Ps€riting information.) Patients 

J be instructed not to take 
additional levodopa uniess prescribed. 

As with levodopa. SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. 
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All patients should be observed carefully for 













































development of depression with concomitant sui- 
cidal tendencies. Treat with caution patients with 
past or current psychoses. Because carbidopa 
permis more levodepa to reach the bran and. 
thus. more dopamine io be formed, dysFinesias 
may OCCUl af iower Cosages and sooner with 
SINEME T than with levodopa. Occurrence of dys- 
Kinesias may require dosage reduction. 

SINEMET should b» administered caütiously 
tO patients with severe cardiovascular or pulma- 
nary disease, bronchial asthma, renal, hepatic or 
endocnne disease, 

Exercise care in administering SINEMET as 
with levodopa. to patients with history of myocar 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias In such patients, cardiac 
function should oe Wtored wih particular care 
during period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa. there js possibility of upper 
GL hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Alfhiough 
effects of SINEMET or human pregnancy and 
lactation are unknown. both levodopa and combi- 
nations of carbidopa ard levodopa have caused 
visceral and skeletal malffarmations in rabbits, Use 
Of SINEMET in women of childbeanng potential 
requires that anticipated benetits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to ruursing 
"mothers. ME 

Usage in Childrea: Satety of SINEMET in 
patents under 18 has not been established 
Precautions: As with ievodopa, periodic evalua- 
gons of hepatic, hematopoietic, cardiovascular, 
and renal funchon are recommended curing 
axtended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
i monitored carefully tor changes in intraecular 
pressure during therapy. 

Symptomatic posturel hypotension can eccur. 
For this reason, SINEMET should be giver cau- 

























a combination of carbidopa and levodopa 


practical from the start 


tiously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adiustment of 
the antihypertensive drug mav be required. (For 
patients receiving pargyene, see the contramdica- 
tion on MAO inhibitors.) — 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine Patients iaking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious ? 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary 
movements. Other serious adverse reactions are 
mental changes including paranoid ideation and 
Dsychotic episodes, depression. with or without 
development of suicidal 'ender cies, and demen- 
fia. Convulsions also have occurred. however. a 
causal relationship with SINEMET has not been 
established. 

A common bul less senous effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitat ons, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off” phenomenon), anorexia. vomibing, and 
dizziness. 

Rarely. GL bleeding development of duo- 
denal ulcer, hypertension, phlebitis. hemoiytic 
anemia, leukopenia, anc agranulocytosis have 
occurred. 

Other adverse reactions resorted with levo- 
dopa include dry mouth, dyspnagia. sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness. weakness 
and faininess, bruxism, confusion, insomnia and 
nighimares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue. euphoria, mus- 
cle twitching and blepharospasm (may be taken 
as an early sign of excess Cosage. consider 
dosage reduction at this time), trismus, burning 
sensation of tongue, bitter taste, diarrhea. consti- 
pation, flatulence, flushing. skir rash, inereased 
Sweating, bizarre breathing patterns, urinary 
retention, urinary incontinence, diplopia, blurred 
vision, diated pupils, hot lashes. weight gain or 
loss, dark sweat and/or urine, cculogyric crises, 
sense of simulation, hiccups, edema. loss of hair. 
hoarseness, priapism, ard activation, of latent 
Horners syndrome. 

Abnormalities in laboratory tests may include 
eievations of blood urea nitrogen, SGOT. SGPT. 
actie dehydrogenase. biarubin. alkaline phos- 
phatase, protein-bound iodine, and positive 
Coombs fest. More commonly, levels of blood 
urea nitrogen. creatinine, and ur c acid are lower 
dunng administration of SINEMET than with 
levodopa, 

Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa: how- 
ever. pyridoxine is not effective in reversing the 
actions of SINEMET 

How Supplied: Tablets SINEMET-10/100 and 
Tablets SINEMET-25/250 are supplied in bottles 
Of 100.  J78105 (DC 8834803) 


” 


For more datailec information, 
consult your MSD representa- 
tive or see full prescribing 
information. Merck Shatp & 
Dohme, Division of Merck & 
Co. INC., West Point, Pa, 19486 
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Must the MBD child take a 
controlled drug in school? 








«€ ildr en can be cruel. Their teasing about taking noontime _ 
edication can cause serious problems for the child with MBD. 

















e : T Cylert eliminates this problem: 
a ( J ace a day dosage at home 
E Eliminates mid-day school dose 





iioii, Cylert offers these benefits: 





a L iQ ids | ups and downs of drug action brought about by 
mu Itiple daily dosage 


Se Ce ntrol of medication by the parent 





E ] ae physician paper work (Cylert is in schedule IV) 
: | * Safety and efficacy preven in extensive clinical studie: S 





CEA em À y of the Cylert Monograph available to Physicians on | written request. 





disorders, including psychosis. 
The physician should rely ona complete 
4 ia hoi MR be used in the child wko tion of symptoms from both parents and 


exhi bits S Sy mptoms secondary to environ teacher before postulating a. KEROS E 
nta! factors and/or primary psychiatric of MBD. exa RO 


history of the child and a thorough descrip- - p. 





Please see next page for Prescribing Information. = = => 
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an therapy to other remedial measures (psychological, educational, 
social). 
` Special Diagnostic Considerations: The cause of minimal brain dysfunction 
. (MBD) is unknown. Diagnosis of MED involves the use of medical, 
“psychological, educational, and social tools, since no single diagnostic test is 
‘adequate. 
^. MBD is characterized by chronic moderate to severe hyperactivity, short 
“attention span, distractibility, emotional lability, and impulsivity. 
‘Nonlocalizing (soft) neurological signs, learning disability, and abnormal 
EG may or may not be present. The diagnosis of MBD must be based upon 
.a complete history and evaluation of the child and not solely on the presence 
"of one or more of these characteristics. 
. Drug treatment is not indicated for all children with MBD. In the primary 
therapy of MBD, appropriate educational placement is essential and 
-psychosocial intervention is generally necessary. When these measures alone 
are insufficient, the decision to prescribe stimulant medication will depend 
-upon the physician's assessment of the chronicity and severity of the child's 
symptoms. Stimulants are not intended for use in the child who exhibits 
“symptoms secondary to environmental factors and/or primary psychiatric 
disorders, including psychosis. 


;'ontraindications: Cylert (pemoline) is contraindicated in patients with 
nown hypersensitivity or idiosyncrasy to the drug. (See ADVERSE 
EACTIONS.) 


¥Varnings: Cylert is not recommended for children less than 6 years of age 
ince its safety and efficacy in this agegroup have not been established. 
Sufficient data on the safety and the efficacy of the long-term use of Cylert 
ichildren with minimal brain dysfunction are not yet available, 
 Alemporary suppression of the predicted growth rate (weight and/or 
eight gain) has been reported for children receiving long-term stimulant 
herapy. A definite causal relationship between stimulant drugs and this 
inding has not been established. 


Precautions: Liver function tests should be performed periodically during 
herapy with Cylert. The drug should be discontinued if abnormalities are 
evealed and confirmed by follow-up tesis. (See ADVERSE REACTIONS 
egarding reports of abnormal liver function tests and jaundice.) 
-Cylert should be administered with caution to patients with significantly 
mpaired hepatic or renal function. 
The interaction of Cylert with other drugs has not been studied in humans. 
atients who are receiving Cylert concurrently with other drugs, especially 
“drugs with CNS activity, should be monitored carefully, 
Cylert failed to demonstrate a potential for self-administration in primates. 
owever, the pharmacologic similarity of pemoline to other 
sychostimulants with known dependence liability suggests that 
psychological and/or physical dependence might also occur with Cylert. 
‘There have been isolated reports of transient psychotic symptoms occurring 
in adults following the long-term misuse of excessive oral doses of pemoline. 
ylert should be given with caution to emotionally unstable patients who 
“May increase the dosage on their own initiative. 
-Usage during Pregnancy and Lactation: The safety of Cylert (pemoline) for 
e during pregnancy and lactation has not been established. 
Fertility, reproduction, and teratology studies were conducted in laboratory 
nimals. Pemoline, in doses of 18.75 or 37.5 mg /kg./day, had no effect on the 
rtility of male or female rats. The drug, when given to pregnant rats (from 
estation day 15 through weaning) and to rabbits (from gestation days 6-18) 
t these same dosage levels, produced no teratogenic or embryotoxic effects, 
-and had no effect on the viability of the young at birth. However, increased 
incidences of stillbirths and cannibalization were observed when pemoline 
“Was given to rats at these dosage levels, beginning 14 days prior to conception. 


\dverse Reactions: Insomnia is the most frequently reported side effect of 
ylert; it usually occurs early in therapy, prior to an optimum therapeutic 
esponse. In the majority of cases it is transient in nature or responds to a 
duction in dosage. 

„Anorexia with weight loss may occur during the first weeks of therapy. In 
e majority of cases it is transient in nature; weight gain usually resumes 
ithin three to six months. 

“Stomach ache, skin rashes, increased irritability, mild depression, nausea, 
izziness, headache, drowsiness, and hallucinations have been reported. 
>, Elevations of SGOT, SGPT, and serum LDH have occurred in patients 
taking Cylert, usually after several months of therapy. These effects appear to 
‘be reversible upon withdrawal of the drug, and'are thought to be 
manifestations of a delayed hypersensitivity reaction. There have also been a 
few reports of jaundice occurring in patients taking Cylert; a causal 
lationship between the drug and this clinical finding has not been 
tablished, 

There have been reports of dyskinetic movements of the lips, face, and 
xtremities occurring with the use of Cylert. Convulsive seizures have also 
een reported. A definite causal relationship between Cylert and these 
reactions has not been established. 

.. Mild adverse reactions appearing early during the course of treatment with 
Cylert often remit with continuing therapy. If adverse reactions are of a 
significant or protracted nature, dosage should be reduced or the drug 
discontinued. 











How Supplied: Cylert (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 
: < 18.75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-1 3) 

37.5 mg. tablets (orange-colored) in bottles of 100 (NDC 0074-6057.13) 
—. 75 mg. tablets (tan-colored) in bottles of 100 (NDC 0074-6073-13) 


.. Cylert Chewable is supplied as monogrammed, grooved tablets in one 
dosagestrength: — 

. 37.5 mg. tablets (orange-colored) c) 
in bottles of 100 (NDC 0074-6088-13) 
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WSHIP in Clinical Neurophysiology offered by 
the Neurelogy Department of Wayne State University 
School of Medicine. The training program inciudes 
clinical EEG, clinical evoked potential studies, comput- 
er techniques and research. Applicants should be 
M. D.'s who have completed a residency in Neurology 
and have a strong interest in working toward an 
academic career. Send curriculum vitae and a summa- 
ry of personal interest to: 


Dr. Robert Maulsby 
EEG Department 
Harper-Grace Hospital ^ 
3990 John R. 
Detroit, Michigan 48201. 


Wayne State University is an equal opportunity, 
affirmative action employer. 


FACIAL PAIN 
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DESIGNED FOR PRACTICING NEUROLOGISTS, DENTISTS, NEUROSUR- 
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CERNED WITH FACIAL PAIN PROBLEMS 


INTERNATIONALLY RENOWNED EXPERTS WILL OFFER COMPREHENSIVE 
REVIEWS AND PARTICIPATE IN OPEN PANEL DISCUSSIONS 


CO-DIRECTORS 
Ronald |. Apfelbaum, M.D., F.A.C.S. and Mark W. Green, M.B. 


FACULTY 
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Charles R. Noback, Ph.D. William H. Sweet, M.D., D.Sc 


Marcia Wilkinson, M.A., D.M., F.R.C.P. 


The Village at Smuggler's Notch, Vermont 


A self-contained vacation village. Excellent rec- 

reational facilities; special family rates avail. 

able. 

July 1-3, 1979; July 4th family plan available 

upon request. . 

ACCREDITATION: (15) Category (1) AMA and AGD credits avail- 
bi 
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TUITION: $200.00—Limited enrollment 


For further details contact: Mark W. Green, M.D. 

Director Headache Unit 

Department of Neurology 

Montefiore Hospital & Medical Center 
111 East 210 Street 

Bronx, New York 10467 

Telephone 212 920-4745 
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Instructiors for Authors 





Send manuseripts by first-class mail to Maurice W. Van 
Allen, MD Departirznt of Neurology, University Hospital, 


. University of lowe, School of Medicine, Iowa City, IA 


52242. Manuscripts are received with the understanding 
that they are not inder simultaneous consideration by 
anether publication. Accepted manuscripts become the 
permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 


(AMA). 


In addition, in view of The Copyright Revision Act of 1976, 
effective Jan 1. 197&, transmittal letters to the editor should 
contam tbe fellowing language: “In consideration of the 
American Viedical Association’s taking action in reviewing and 
editing my submissioa, the author(s) undersigned hereby trans- 
fers, assigns. or otherwise conveys all copyright ownership to 
the AMA im the event that such work is published by the AMA.” 
We regret that transmittal letters not containing the foregoing 
language signed by ail authors of the submission will necessi- 
tate delay in review »f the manuscript. 


Author Responsilsility.—Al] accepted manuscripts are 
subject tc copy editing. The author will receive an edited 
typeserip: rather “han galley proofs for approval. The 
author is responsmle for all statements in his work, 
including changes made by the copy editor. 

Designate one author as correspondent and provide his 
address anc telephene number. Order reprints at the time 
the typescript is returned after editorial processing. 
Specify address to which requests for reprints should be 
sent. 

Manuscript Preparation.-Submit an original typescript 
and two xigh-qualizy copies of the entire manuscript. All 
cepy (including resesences, legends, and tables) must be 
typed double-spaced on 22 x 28 cm (8 x 11-inch), heavy- 
duty white bond paper. Ample margins should be 
provided. 

Refer to patients dy number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not 
be used im the text. tables, or illustrations. 


Tifles.- Titles should be short, specific, and clear. They 
should nct exceed Æ characters per line, including punctua- 
tion and spaces, and be limited to two lines, if possible. The 
title page should include the full names and academic 
affiliations of all authors, the address to which requests for 
reprints should be sent, and, if the manuscript was 
presented at a meeting, the name of the organization, 
place, and date on which it was read. 


Style of Writing.—The style of writing should conform to 
aeceptabie Englisa usage and syntax. Slang, medical 
jargen, cbseure abbreviations, and abbreviated phrasing 
are to be avoided. 


Informed Consen:.—Manuscripts reporting the results of 


"experimenta! investigations of human subjects must 


include 2 statement to the effect that informed consent 
was obtained after the nature of the procedure(s) had been 
fully explained. 


Abstract.—Provice an abstract (135-word maximum) of 
the artice, includiug statements of the problem, method of 
study, results, anc eonclusions. The abstract replaces the 
summar-. 

References.—Lis references in consecutive numerical 
order (rot alphatetically). Once a reference is cited, all 
subsequent eitaticns should be to the original number. All 
references must be eited in the text or tables. Unpublished 
data and personal communications should not be listed as 
references. References to journal articles should include (1) 
author(s), (2) title, (3) journal name (as abbreviated in 





Index Medicus), (4) volume number, (5) inclusive page 
numbers, and (6) year, in that order. References to books 
should include (1) author(s), (2) chapter title (if any), (3) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator shou d be included 
when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. 
English units may also be given parenthetically if the 
measurements were originally done in Engish units. 

Illustrations.—Use only those illustrations that clarify 


and augment the text. Submit illustrations in duplicate, 


unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformi<y of lettering 
style throughout the journal. Magnificat on and stain 
should be provided when pertinent. Illustrations sheuld 
preferably be in a proportion of 125 x 18 em (5 x 7 
inches). 

An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with la»els is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels and leaders should 
be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add sign.ficantly to the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing colcr illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author's 
share is $275.00 for up to six square-finish»d illustrations 
that can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to the author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not send color prints 
unless aecompanied by original transparercies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends.—Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. 

Photographic Consents.—A letter of consent must 
accompany all photographs of patients in which a possi- 
bility of identification exists. It is not sufficient to cover 
the eyes to mask identity. 

Acknowledgments.—Illustrations from other publications 
must be acknowledged. Include the follow:ng when appli- 
cable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher’s 
permission to reprint should be submittec to the ARCHIVES 
after the manuscript has been formally accepted. 

Statistical Review.—Manuscripts containing statistical 
evaluations should include the name and zffiliation of the 
statistical reviewer. 

Tables.—Each table should be typed double-spaced, in- 
cluding all headings, on a separate sheet of 22 x 28 cm 
(8/9 x ll-ineh) paper. Do not use larger size paper. If a 
table must be continued, use a second sheet and repeat all 
heads and stubs. Each table must have a title. 











| with training in one of the basic 























FACULTY POSITION 

| Department of Neurology 
University of lowa College of 
Medicine 

lowa City, lowa 










A position is available for a 
neurologist 
capable of independent research. 
Preference will be given to 
candidates 


med. ed. prog. for AMA Phy. 
Recognition Award. JCAH ap- 
proved. Med. Center located 
in southern Ohio natural 
recreation and scenic area. 
45 min. from Columbus. 
Financial assistance in mov- 
ing. Write or call collect Paul 
F. Hetcher, M.D., Chief of 
|| Staff, VA Medical Center, 
Chillicothe, OH 45601, (614) 









neurosciences. 








The University of lowa is an 
affirmative action/equal 
opportunity employer. 








Write to: 








M.W. Van Allen, M.D. 
Professor and Head 
Department of Neurology 
University Hospitals and Clinics 


lowa City, lowa 52242 773-1141, ext. 202. Equal 


Opportunity Employer 


For EEG, EOG, EMG, EKG, evoked potentials and 


wherever surface electrodes are used to record bioelectric 
events. 











Compact, portable instrument quickly and conveniently 
checks surface electrode impedances. Electrodes are simply 
plugged in and a button pushed. Color-coded meter shows 
at a glance whether impedance is in the "safe", “doubtul” 
or "unacceptable" range. Alternating test current prevents 
electrode polarization, 


Multiple safety - 
features guard against Life-Tech 


test current exceeding Instruments, Inc. 


medical safety standards, BOX SEM HOUSTON TEXAS 72036 OTIR IR AIW) 























for 480. bul A bi: Sve. part of 
a larger med. center having 
excellent ambulatory care, 
psychiatric and geriatric ser- 
vices. OSMA approved cent. 





FELLOWSHIP IN 
BEHAVIOR NEUROLOGY 
Department of Neurology 
University of lowa 
College of Medicine 

lowe City 


A one year fellowship is available 
July 1979 in the Divisicn of Behavior- 
al Neurology. Candidates with an 
interest in the behavioral sciences 
and a completed neurologic residency 
may apply. The program offers 
unusual opportunities for training 
and practice in clinical and basic 
research (neuropsychology anc neu- 
roanatomy) related to behavior. 






send curriculum vitae :o: A. R. Dama- 
sio, M.D., Director, Division of Behavioral 
Neurol logy, University Hospitals and Clin- 


ics, lowa City, lowa, 52242. 







FELLOWSHIP in Electromyography and Muscle _ 
Diseases offered by the Neurolegy Department of =| 
Wayne State University School of Medicine. The - 
training program includes electromyography and 
muscle histochemistry. Applicants should be M. D.’s 
who have completed a residency in Neurology and 
have a strong interest in working toward an academic 
career. Send curriculum vitae and three letters of 
recommendation to: 


John Gilroy, M. D. 


Professor & Chairman 
Department of Neurology 
3990 John R., Detroit, Michigan 48201. 


Wayne State University is an equal opportunity, ' 
affirmative action employer. 























He along stitute ‘of Neurological and Communicative Disorders and 
Speke iv tesmominaions and applications for the position of Chief, Medical 

ewrciey Brovch. ‘The Jaboratory is located within the Intramural Clinical 
yam be eei borat and hospital facilities to sala a 




























east a ex of which must be buds to the GS- 1 5 piel: nthe 
geri ie! in research work in one or more specialty areas such as 
abarmacoo , virology. mmunology, pathology, microbiology, biochemistry, 
ET ph y ovine co of Significant Scientific research and/or chnical 


torial aa ot professional journals, consultantships, lec: ares. 
deaeicping a basic biomedical or clinical research pregram 
fiec? re administrative control over the work of professional 
estaff, “cluding the ability to implement EEO objectives. Desirable 
clude a tgh degree of scientific peer recognition; training and 
addition te the M.D. leadership of a basic or clinical research 
no nse awards indicative of outstanding contributions: to the 





is des pa for the Senior Executive Service (subject to the 
e U.S. Sve Service Commission) with a current salary range of 
é7 50C ger annum. The position could also he filled through the 
é Corps c^ the U.S. Public Health Service with the salar level 
went upc^ length and breadth of experience. 

aas end zpitzations should include a Curriculum Vitae, bibliography, 
nal Gualllications Statement) and the names of at least two 
show Je submitted by February 19, 1979 to: Dr. Dorald B. 
i Directer, Intramural Research Program, NINCDS, National 
"X Tuak peah Service, Building 10, Room 6D-20- 9000 
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NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL ` 
SCHOOL ANNOUNCES AN 
INTERNATIONAL SYMPOSIUM 


ERGOT ALKALOIDS 
IN NEUROLOGIC, 
NEUROPSYCHIATRIC 
AND ENDOCRINE 
DISORDERS 

Thursday and Friday 

May 10 and 11, 1979 





The hallmark of this broadly based symposium is the presentation of important 
investigative and clinical data at the cutting edge ef appications of ergot 
alkaloids to the treatment of neuroendocrine disorders, Parkinson's disease and 
neuropsychiatric disturbances of aging. The. material will te presented and 
discussed by internationally recognized authorities in ther respective fields. 

Opening review lectures set the stage for panel discussiens, special workshops, 
case reviews and questions from the audience. informal lencheons with the faculty — 
provide registrants an opportunity to discuss subjects not preseated in the generat 
session, | 
The course is specifically designed for neurologists, endocrinologists, psychia- ps 
trists and physicians with. a special interest in problems of female infertility, |. 
Parkinson's disease and gerontology and scientists whose research relates to 
neuropsychiatric and endocrine discrders. 








program topics 

* pharmacology and biochemistry of ergot alkaloids 

@ therapeutics of ergot in neuroendocrine disorders 

® parkinson's disease and other neurological disorders 

© ergot alkaloids in neuropsychiatric disorders associated with aging 


partial listing of guest faculty 
BOTOND BERDE, Basel 

G.M, BESSER, London 

DONALD B. CALNE, Bethesda 

ARVID CARLSSON, Goteborg 

THOMAS N. CHASE, Bethesda 

JAMES A CLEMENS, Indianapolis 

ROGER C. DUVOISIN, New York 

STANLEY FAHN, New York 

EDWARD FLUCKIGER, Basel 

ANDREW G. FRANTZ, New York 

HENRY G. FRIESEN, Winnipeg 

KIELL FUXE, Stockholm 

CHARLES M. GAITZ, Houston 

R.B. GOODWIN-AUSTIN, South Nottingham 
ALBERT HOFMANN, Basel 

LEWIS LEMBERGER, Indianapolis 

DIETER M. LOEW, Basel 

FLETCHER McDOWELL, New York 
WILLIAM MEIER-RUGE, Basel 

PHILIP SEEMAN, Toronto 

PIER F. SPANO, Milan 

GERALD STERN, London 

MICHAEL O. THORNER, Charlottesville, Virginia 
DORIEN VENN, Hanover, New Jersey 
MELVIN D. YAHR, New York 

JEROME YESAVAGE, Palo Alto 


Fee: $100 


Accreditation: 14 AMA Category 1 credit hours 


For information or course brochure, call or write: NYU Post-Graduate Medical School, 550 First 
Avenue, New York, NY 10016. 212-679-8745 d hour telephone ne 








AMA Insurance Programs——The AMA offers an outstand- 
ing portfolio of insurance protection designed specifically 
for AMA members and their families. These group plans 
provide substantial coverage at a cost considerably lower 
than what you would have to pay on an individual basis. 
The programs include: 


Group Life Insurance —Available in amounts of $25,000, 
$50, 000 and $100,000 with broadened accidental death 
and dismemberment coverage. (Texas excluded). Pre- 
miums for physicians 31 to 40 years of age, for example, 
are: $75 a year for $25,000; $150 a year for $50,000 and 
$300 a year for $100,000. New members under age 36 
who apply within 90 days of membership may obtain 
$25,000 of insurance merely by giving identification de- 
tails and paying the premium. 
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Excess Major Medical. Viowides up to $1 million for each 
insured member of your family over and above a deducti- 
ble of your choice ($15,000, $20,000 or $25,000). For the 
$15,000 deductible plan the premium for an individual 
under 40 can be as low as $41.40 for an entire family. 




















Disability Income Insurance. Provides benefits for dis- 
abilities, resulting from both accidents and sickness, of 
$500 to $3,000 a month. Benefits are payable for life (if 
disabled prior to age 50) orto age 65 or 70, depending on 
your plan. 


; “In-Hospital” Insurance Plan. Plans of $50, $75, or $100a 
- day are available. Premium for the $50 a day plan for 
members between 35-50 is just $27.50 twice yearly. 


Accidental Death & Dismemberment Plan. $100,000, 
$200,000 or $300,000 of protection is available for mem- 
: bers coverage. Cost is only 60€ per thousand per year, 


: Office Overhead Expense Program. Pays up to $5,000 
monthly to reimburse office overhead expenses during 
“the doctor's absence due to accident or sickness disability. 


: For complete details on the AMA insurance programs, 
. circle A on the Reader Information Card, 





PUBLICATIONS 


New Physician’s Cost Containment Checklist — The 
AMAs Department of Professional Review has developed 
a physician's cost containment checklist that lists more 
than 30 suggestions for physicians to consider in attempt- 
ing to hold down the cost of health care ir both the hospital 
and office setting. The checklist covers such areas as: 
practice management techniques, optimal use of physi- 
cian services and time, and the role of the physician as 
a cost containment catalyst in the community. Copies 
are free. Write: AMA Order Dept., PO. Box dn Monroe, 
WI 53566. iE | 


New 1978-79 Directory of Resi- 
dency Training Programs — Pub- 
lished in September 1978, this annual 
Directory (The Green Book) contains 
information of importance to those 
concerned with graduate medical 
education. it lists all Residency Pro- 
grams for each specialty which were 
accredited as of June 30, 1978. In 
addition, the Directory contains the "Essentials" for a 
program to be accredited in each speciaity, the "Require- 
ments for Certification" in each specialty, and summary 
licensure information. OP-380. $4.50 per copy. To order, 
see "Ordering Information" section. 


Guides to the Evaluation of Permanent Impairment — 
This AMA publication contains a series of practical guides 
for the rating of physical and mental impairment of all 
systems of the body. It will assist you in discharging your 
responsibilities to patients seeking benefits from agencies 
and programs serving the disabled. Each guide provides 
recommended percentage values related to the criteria 
given. Numerical values offer a practical means of ex- 
pressing and calculating the extent of permanent impair- 


ment and encourage accurate, equitable, and uniform . 


evaluation. OP-298, $10 each. To order. see “Ordering 
information" section, : 


NEWSLETTER 


Legislative Roundup — Published weekly while Congress 


is in session by the AMAs Council on Legislation, this 
four-page newsletter summarizes important actions by 
the Congress and the Executive Agencies that affect the 


health care delivery system. State legislative develop- 
ments are also covered. A one year subscription (one 


session of Congress) is. $25, atwo ya subscription (two 





AMA services, 
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‘iC. To subscribe, write: Legislative Round- 
*. Dearborn St., Chicago, IL 60610. Please 


eacers for 1979— 
T the AMA will spon- 
ioral continuing medi- 
(a meetings around mel 
country These CME Weekenders are either two- odi 
rder md Sunday) or three-day (Friday to Sunday) 
.. Neny of the three day meetings will be heid in 
X Arserica’s most interesting and beautiful cities 
| veserts, offering you the opportunity to combine your 
E yth sore well-earned relaxation and recreation. 
mectinc features a wide variety of high quality, 
sign d Category 1 courses of interest to most 





AE Weekender. Meetings from Spring to early 
T379. are as follows: 
- Dallas, TX. May 2-6 
oe Sav: eneh, GA, May 19-20 
Lake-of the Ozarks, MO, June 1-3 
Pirmie pol s, MN, July 21-22 
alt Lake City, UT, July 27-29 
dison, WI, Aug. 25- 26 
iaresburg, VA, Sept. 14-16 
non, OH, Sept. 27-30 
Honciulu. HI, Oct. 22-26 
Rochester NY, Oct. 13-14 





































arter information, circle B on the Reader nfor- 
ion “Card, : and indicate the Weekender in which 





‘Nedicai Staff Leadership Seminars— The medi- 
sole in hospital decision-making is examined in 
"> seminars developed specifically for medical 
f gerscnnel. Topics covered include: responsibilities of 

ict staf and the hospital governing board, the 
WE Fuer ice in M dee ds relations, and areview 








4ncrease practicing physicians’ awareness of 
ednsurance, patient safety, and medical liability, 
ease physicians knowledge of factors that may 
o > the tisk of a malpractice claim in an indi- 





safety Seminars — These two day seminars are. 





vidual physician-patient relationship. For. further inforr 
tion, circle D on the Reader Information Card. 




















Enhancing Your Financial Skills. 
Workshops — The purpose of these @ | 
one-day workshops is to introduce $À ad% 

physicians and their spouses to the WE 
tools and concepts needed to make 
sound financial decisions. Topics in- 
cluded are: newest budgeting tech- — 
niques, investment strategies, insur- S : 
ance requirements, real estate investments, and em 
principles of tax and estate planning. For more infert 
tion, circle E on the Reden Card. Ux 






















Closing a Medical. Practice Workshops — Deia to 
inform physicians and their spouses of the considerations 
in planning for retirement, and closing a practice due to 
death, retirement, or a move. Includes: the philosophy o 
retirement, when to start getting personal affairs in ord: 
winding down for retirement, and how to sell a me ica 
practice. For further details, circle F or. the Reader inh 
mation Card. n 





ORDERING INFORMATION — To order publication: 
listed above, indicate title, OP number, and quantity de 
sired. Please enclose payment (payable to AMA) with your. 
order. Mail to: Order Dept, AMA PO. Box 821, Monroe, 
Wisconsin 53566. 
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READER INFORMATION CARD _ . 


Dept. Update/Neuro 
American Medical Association 
535 N. Dearborn St. /Chicago, IL 60610 


Please send me complete information on the following 
(please circle): 


A AMA insurance Programs 
B CME Weekenders (location 4 
C Hospital Medical Staff Leadership Semin nars ` 
D Patient Safety Seminars 

E Enhancing Your Financial Skills Workshops 

F Closing a Medical Practice Workshop 
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Expand Your Horbicus 
And Those of Your 


Nursing Home Patients 
" 


| 
| 
, 
I 
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This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


e Doctor's Role in the Nursing Home 

* Medical Direction in Long-Term Care Facilities 

* Role Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

* Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 











$3.50 
p——————————————————————————————————————-— p= me ———— — — — im. 
I 
| Order Dept./OP-22 E i 
: American Medical Association | 
! — 535 N. Dearborn/Chicago, IL 60610 
i i 
| Please send... copy(ies) of THE MEDICAL DIREC- 
i TOR IN THE LONG-TERM CARE FACILITY, OP-22. at | 
| $3.50 each. Enclosed is $..— ^  , payable to the ! 
| AMA. i 
i I 
| Name i 
1 i 
i Address 
I i 
| City/State/Zip i 
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Brief Summary of Prescribing Information. 
DILANTIN (phenytoin sodium) 
Indications. Dilantin is indicated for the control of grand mal and psy ) 
seizures. hoe 
Contraindication. Dilantin is contraindicated in those patients with a hi 
hypersensitivity to hydantoin products. 1 
Warnings. Abrupt withdrawal of phenytoin in epileptic patients may precip... 
status epilepticus. When, in the judgment of the climician, the need ‘or dosage . 
reduction, discontinuation, or substitution of other anticonvulsant medication 
arises, this should be done gradually. 

Phenytoin ts not indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic pro- 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomrtant use of 
other drugs such as the following. 

1. Barbiturates may enhance the rate of metabolism of phenytoin. This effecte 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazone andsulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead toan increased incidence of nystag mus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabclism of phenytoin in 
the liver has been well-documented. 

3. Isoniazid inhibits the metabolism of phenytoin se that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication 

4. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantinin human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data is more extensive with respect to phenytoinand 
phenobarbital, but these are also the most commonly prescribed articonvul- x 
sants. Less systematic or anecdotal reports suggest a possible similar associa- | 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot beregarded as adequateto provea definite 
cause-and-effect relationship. There are intrinsic methodologic problems in ob- 
taining adequate data on drug teratogenicityin humans: the possibility asso exists 
that other factors, eg, geneticfactors or theepileptic condition itself. maybe more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is important to 
note that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threat to life 
In individual cases where the severity and frequency oí the seizure discrder are 
such that the removal of medication does not pose a serious threat tothe patient, 
discontinuation of the drug may be considered prior to and during pregnancy, 
although it cannot be said with any confidence that even minor seizures do not 
pose some hazard to the developing embryo or fetus 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potential 
Precautions. The liver is the chief site of biotransformation of phenytoin. Patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity 

A small percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited enzyme availability and lack of induction and appears to be geneti- 
cally determined 

Phenytoin has been associated with reversible lymoh node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effortshould be 
made to substitute another anticonvulsant drug or drug combination. 

Drugs that control grand mal are not effective for petit mal seizures. Therefore. jì 
if both conditions are present, combined drug therapyis needed. 

The drug should be discontinued if a Skinrashappears. Ifthe-ashis exfoliative, 
purpuric, or bullous, use ofthe drug should not beresumed. Iftherashisa milder 
type ( measles-like or scarlatiniform), therapy may be resumed after the rzsh has 
completely disappeared. If the rash recurs upon reinstitution cf therapy, 'urther 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant tFerapy, induding 
phenytoin. 

Hyperglycemia. resulting from the drug's inhibitory effect on insulin release, 
has been reported. Phenytoin may also raise the blood-sugar level in persons 
already suffering from hyperglycemia 
Adverse Reactions. Central Nervous System: The most common manifes- 
tations encountered with phenytoin therapy are referable to ths system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizainess. 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing therapy ata 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomiting, anc con- 
Stipation. Administration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

Integumentary_System: Dermatological manifestations sometimes accom- 
panied by fever have included scarlatiniform or morbilliform rashes. A morbilli- 
form rash ( measles-like) is the most common; other types of dermatitis are seen 
more rarely. Rashes are morefrequentinchildren and young adults. Other, more 
serious forms which may be fatal have included bullous, exfoliative. or purnpuric 
dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 4 

Hemopoietic System: Hemopoietic complications, somefatal,haveoccesion-  / 
ally been reported in association with administration of phenytoin. These have 
included thrombocytopenia, leukopenia, granulocytopenia, agranulocytosis, 
and pancytopenia While macrocytosis and megaloblastic aremia hav2 oc- 
curred, these conditions usually respond to folic acid therapy. The occasional ° 
occurrence of lymphadenopathy indicates the need to difierentiate such acon- 
dition from-other lymph gland pathology. E 

Other: Gingival hyperplasia occurs frequently; this incidence may be red iced 
by good oral hygiene, including gum massage, frequent brushing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur Occasionally. Hvper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 
nodosa may occur and can be fatal. TJ 


PARKE-DAVIS 
PA R K E "T DAV i S Division of Warner-Lambert Company 


Morris Plains, NJ 07950 


PD-JA-2344-1-P (4-78) 


Diagnosis: 


- Treatment: 


Actons: 


A soava lable as: 


Tonic-clonic seizures (grand mal) 


DILANTIN KAPSEALS 


(phenytoin sodium capsules, USP) 


a drug of choice 
30- and 100-mg capsules 


o appear to stabilize the.seizure threshold 

o appear to prevent the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 

o maintain seizure control in a majority of patients 


Infatabs*, 50-mg; oral suspensions, 30 mg/5 ml and 125 mg/& ml 


*Rodin E: Epilepsy in Adolescents and Adults, in Conn HF (ed): Current Therapy. Philadelphia, 
WB Saunders Company, 1977, pp 716-723. 


See brief summary of prescribing information on preceding page 








for brainstem auditory, visual and somatosensory 
evoked response measurements 


Evoked response measurements offer the clinician information about the integrity of neural patnways and 
4 ince these measurements are objective their accuracy is not dependent on. patient response. Therefore, the 
protocols are especially useful for patients who are uncooperative cr unable to accurately describe their 
ensory experiences because they are infants, retarded, comatose, suffer neurological eRe or are 
iormal, but anxious. E 


 Brainstem auditory evoked 
responses use click stimuli to 
determine conductive versus 
sensorineural hearing loss, to 
detect tumors, demyelinating 
disorders or vascular lesions and 
to help determine brain death. 





Primary neurological applications 
of visual evoked responses inciude 
_ optic nerve testing (for multiple 

. sclerosis, pituitary tumor or 
increased intracranial pressure), 
quantification et visual field cuts, 
and monitorinc visual function in 
the operating room. 





The applications of somatosensory evoked responses include measurement of 
nerve conduction velocities, electromyography, rapid measure of spinal cord 
function in persons rendered unconscious er uncooperative from trauma, 
monitoring spinal cord function in the operating room, definition of clinically 
inapparent lesions in persons suspected of multiple sclerosis and detection of 
lesions in the cerebral hemisphere. 





n “The result of an evoked response measurement sa precise waveform where the elements of interest are 
the latencies, amplitudes and morphology under known stimulus conditions. These measured results are 
pripate to established normals to offer the neurologist a valuable diagnostic tool. 


The CA-1 000 is a complete p portable system including stimulus generators, recording electrodes, 
preamplifier, Signal averaging computer with built-in oscilloscope display including accurate numerical 
readout of latency and amplitude, recorder for permanent records and a convenient equipment cart. 


= NICOLET 
INSTRUMENT — ^ 


For complete details on the CA-1000 system or to arrange a Hd 2] E - i 
demonstration please phone or write Nicolet. | CORPORATION 





5225 Verona. Road 
Madison, Wisconsin 53711 
Telephone: 608/271-3433 D 


References: 
Brackman, D., Selters, W.A. Acoustic Tumor detection with brainstem alectric response audiometry, Archives of Otolaryngology, 1977, 103:181-187. 
Starr, A. and Achor, J. Auditary brainstem responses in neurological disease. Arch. Neurol. (Chie) 1975, 32:7617-768. 
Sokol, S. 1976. Visually evoked potentials: Theory, techniques and cunical applications. Survey « of. erie e 1 fore 
Visual Evoked Potentials in Man: New Developments (ed. J. €. Desrredt), Clarendon Press, Oxford 1977, x 
Allen, A. Starr, A. 1977. Sensory evoked potentials in the operating room. Neurology. 27:358. 

l Gracco, J. B., Cracco. R. G.. Graziani, L. J. 1975. The spinal evoked response ininfants and. chi dreñ. Neurology 28: aires 
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New Edition from the AMA 


When you ^ead comprehensive data on the physi- 

cian population, turn to the NEW edition of Physi- 

cian Distribution and Medical Licensure in the 

U.S. Compiled by the American Medical Associa 

tions Center for Health Services Research and 

Development, this informative volume offers you 

detailed statistical data for comparing regions, 

divisions. states. and counties with respect to 

their: 

s total ruriber of physicians by specialty and 
professicmal activity 

e number of hoszitals and hospital beds 

e number of inhabitants 


. * physician-population ratios 


ial counties without physicians 


e per capita and per household income 


New Sectic rs 
This jndisoensatie publication has almost dou- 
blec n size. Special sections devoted to women 






Physician 
Distribution 

and Medical 
Licensure in 
the US., 1976 











physicians and foreign medical greduates have 
been added. 


Since quantities are limited, please use the 
coupon to order today. $15.95 


gum mm oum mo m o n n m m n n m m n n n ig 


Order Department S/d 
American Medical Association 

P.O. Box 821 

Monroe, Wisconsin 53566 


Please send... copy(ies) cf Physician 
Distribution and Medical Licensure in the 
U.S., 1976 (OP-45) at $15.95 each. 


My check for $ 
is enclosed. 


payable to the AMA 


Mare... ucc c. uc Ld rp E ee 


Address... c 5 Ald Al. 
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i Adds better dosage control 
Long term treatment of depression with amitriptyline requires 
careful dosage titration to meet the individual needs of each 
patient. Because all six strengths of Endep (amitriptyline HCl) are 


scored, you can easily change the dose by half-tablet steps, without 
waiting for the patient to fill a new prescription. 


oe 06 


12.5 mg 25 mg 
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racts some of the draw bake of 

| 8r tidepressant therapy —— 
dep (amitriptyline HC!) tablets EB ay eliminate the ne 

w prescription each time the dosage needs to be che 

or you and money for your patient. And, by keeping the 
same strength tablet, there's less c: ance hell pecore 

night if changed to another size or color of i 














, ,Multiplies therapeutic options 


"he pharmacokinetic properties of Endep (amitriptyline HCl. 
aze such that its clinical effect is the same whether prescribed | eas 
as asingle daily dose. Thus, once you have established the infa 
iosaze, you can prescribe the entire dose f. s., minimizing - dis 
onergic and sedative side effects and helping to assure patient  restle 
plience with this simple regimen. o 28 
20 By pr escribing the higher strength tablets h. s.—secure in the | fess 
owledge -hat the dosage can be adjusted in hz -f-tablet steps without <£ holt 
octing tora new prescription —your patient well economize further. A E 


"an a per mi. ligram basis. 
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bromocri 


TABLETS, 2.5 mg. 


A Major Breakthrough ! — 
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ptine mesylate) | 


The first clinically useful 
dopamine receptor agonist 


Dosage and Administration 

e Start with one 2.5-mg tablet with the evening 
meal for three days; increase to one tablet with 
food in the morning and in the evening on the 
fourth day. The therapeutic dosage is one tablet 
two or three times daily with meals. 


e If adverse effects occur, temporarily reduce 
dosage. 

* Duration of treatment should not exceed six 
months. 


e |f pregnancy occurs, treatment should be 
discontinued immediately. 





e For further details, including informationon  . 
contraception and pregnancy tests, please see 
Brief Summary. 


Contraindications: Sensitivity to any ergot alkaloids. y 
Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has 
been found in patients with pituitary tumors (Forbes-Ai bright syn- 
drome), a complete evaluation of the sella turcica is advisable before 
treatment with Parlodel® (bromocriptine mesylate). Although Parlodel t: 
therapy will effectively lower plasma levels of prolactin in patients with, 
pituitary tumors, this does not obviate the necessity cf radiotherapy or 
surgical procedures where appropriate. If pregnancy occurs, treatment 
should be discontinued immediately; safe use has not been dem- 
onstrated in pregnancy. Should not be administered to nursing mothers. 
Safety and efficacy have not been established in children under age 15. * 
Although the incidence of congenital malformations and spontaneous 
abortions reported in human studies does not exceed that generally re- 
ported for such occurrences in the population at large, the total number 
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wich hvperprolactinemia* 


Clinical effectiveness in amenorrhea/galactorrhea 
associcted with hyperprolactinemia* 


Parlode therapy was studied in 210 patients e OVERALL CLINICAL EFFECTIVENESS 
with amencrrhea/galactorrhea associated with 63% of 187 patients experienced reinitiation of 
hyperprolactinenia* of whom 187 were evaluaced menses and at least 75% reduction in galac- 
for efficacy. n light of the usual findings with torrhea; 47% had both reinitiation of menses and 
previously available therapies, the response tc complete cessation of milk secretion. 
Parlodel" (bromocriptine mesylate) was | 
impressive e CORRELATION OF CLINICAL RESPONSE 
WITH REDUCTION IN PROLACTIN LEVELS 


ə CLINICAL MPFOVEMENT IN AMENORRHEA Improvement markedly correlated with reduction 


Reinitiatior of menses (or pregnancy without inserum prolactin levels. Maximum reduction of 
first having mer ses!) was reported by 80% of prolactin levels was achieved within the first four 
187 patients after an average treatment time of weeks of therapy, and reduced levels were main- 
5.7 weeks. tained throughout therapy. 


e CLINICAL MPROVEMENT IN GALACTORRH=A 


76% of 187 datients experienced clinically signifi- — i 
cant —75?65r greater —reduction in galactorrhea, *in the absence of demonstrable pituitary -umor. Not 
and 58% exoerienced complete cessation of mi k indicated in patients with normal prolactin levels. Safe 


use in pregnancy not demonstrated. Thus, not indi- 
secretion. The treatment time required for 75% cated in the management of infertility. 


reduction was €.4 weeks, and that for complet? ^ tParlodel (bromocriptine mesylate) is not indicated in 
cessatien vas 12.7 weeks. the management of infertility. 


Stylized rendition 
of the hypothalamus 
and the pituitary 
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of pregnancies -eported is an insufficient sample in which to detest any tinued in approximately 6% of patients because of adverse effects. 
given birth defet; ext-apolation of these data to a greater patient opu- These in decreasing order of frequency are nausea 51%, headache 


latior wouid^bestetisf cally invalid. 18%, dizziness 16%, fatigue 8%, abdominal cramps 7%, lighthead- 
Preceutions: Smce treatment may result in restoration of fertility, pa- edness 6%, vomiting 5%, nasal congestion 5%, constipation 3% and 
tients should b- required to use contraceptive measures, other than the diarrhea 3%. A slight hypotensive effect may accompany Parlodel* 

eral contraceptwes, daring treatment; however, since patients oftan (bromocriptine mesylate) treatment. The occurrence of adverse reac- 
ignor= this reccmendation and since pregnancy may occur priorto tions may be lessened by temporarily reducing dosage to one-half tablet 


reinitiation cf menses as an additional precaution, a pregnancy testis two to three times daily. 
recommended tleas every four weeks during the amenorrheic period Dosage and Administration: The therapeutic dosage sone 2.5-mg tab- 


and, znce-ren»es arereinitiated, every time a patient misses a man- let, two or three times daily, with meals. Duration of treatment should 
strual period. Fsrlode-* (bromocriptine mesylate) therapy has been not exceed six months. It is recommended that treatment commence 
demonstrated t» be effective in the short-term management of with one tablet daily, increasing to a therapeutic dosage within the first 


amerorrhea ‘geactormea only. Data are not available on the safety or week, to reduce the possibility of adverse reactions. 

effecciveness o its use in long-term continuous dosage, or in patients How Supplied: Tablets, 2.5 mg, in packages of 30. 

giver repeated ourse of treatment following recurrence of amenorrhea/ 

galactorrhea afer inital treatment. Recurrence rates are reportecly Before prescribing or administering, see package insert for 

very Jieh, reng ^g from 70% to 80% in domestic and foreign stucies. full product information. 

Adverse Reactimns: Tae incidence of adverse effects is quite high (6876) spz8150 SANDOZ 
But trese are general. mild to moderate in degree. Therapy was c iscon- SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 





Valproic Acid 


Start with-or add-Depakene. More toxic 
agents can often be avoided or reduced. 






















Subtract n more e toxic c agents. l 


iS dicated for sole or Studies show v^ to 12 of patients 
‘therapy in patients with with absence seizures also expe- 
ence seizures, and adjunctively rience tonic-clonic seizures! 
Hiants v ith i multiple seizure — These patients often need multiple - 
j lu | drug therapy. | 










eive patients, the . . By using Depakene as part o of the 

'e excellent that Depakene initial regimen, you can freque 
tly agent needed to ^ reduce the need for more toxi 

j ce seizures. agents, and extend your range of 

ME therapy from the start. of treatment. | 









cade > of clinical use 

tt e world, Depakene  - 

ressive record of control- - 

ce seizures, often in 

esistant to other forms of 

2» Depakene is consid- 
drug sf choice i in many 

eo a 1 T pantries. | 











P M .. Complete prescribing information 2 
| side eff ects are relatively ; can be found on the following page _ 
atexi with other agents. | along with full disclosure. ae 












; o8: 250 mg; Syrup: 250 mg/5 ml 






3I Dreifuss FE. Penry, J.K., Prognostic factors in absence seizures., Neurology. 26:788-796, 1976, 
ANE ores. L., Pauli, L.L., et al, Petit mal epilepsy. Results of a prolonged follow- "up study of 
JAMA A. 1974: 118. 118, ee, 
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DESCRIPTION 


DEPAKENE (valproic acid) is a carboxylic acid designated as 2-propylpentanoic acid. It 
is also known as dipropylacetic acid. DEPAKENE has the following structure: 


i idi 
gue SR 


CH,-CH,-CH, 


CH,-CH,-CH 2 


Valproic acid (pKa 4.85) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. It is slightly soluble in water (1.3 mg/m) and very soluble in 
organic solvents. l 

EPAKENE is supplied as soft elastic capsules and syrup for oral administration. 


CLINICAL PHARMACOLOGY 

DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
. used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic of 
. other anticonvulsant drugs. The mechanism by which DEPAKENE exerts its anticon- 
vulsant effects has not been established. It has been suggested that its activity is related 
to increased brain levels of gamma-aminebutyric acid (GABA). The effect on the 
. neuronal membrane is unknown. 

DEPAKENE is rapidly absorbed after oral administration. Peak serum levels of 
valproic acid occur approximately one to four hours after a single oral dose of 
. DEPAKENE. The serum half-life (to s2) of the parent compound is approximately eight 

to twelve hours. A slight delay in initial absorption occurs when the drug is administered 
with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly bound 
(905) to human plasma proteins. 

Elimination of DEPAKENE and its metabolites occurs principally in the urine, with 
minor amounts in the feces and expired air. Very little unmetabolized parent drug is ex: 
creted in the urine. The drug is primarily metabolized in the liver and is excreted as the 
glucuronide conjugate. Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position}. The three major oxidative metabolites are P Prae 
keto-pentanoic acid, 2-propyl-5-hydroxypentanoic acid, and 2-propyl-glutaric acid. 


INDICATIONS 
DEPAKENE ivalproic acid) is indicated for use as sole and adjunctive therapy in the 
treatment of simple and complex absence seizures, including petit mal. DEPAKENE 
may also be used adjunctively in patients with multiple seizure types which include ab- 
sence seizures, 
In accordance with the International Classification of Seizures, simple absence is 
_ defined as very brief clouding of the sensorium or loss of consciousness (lasting usually 
. 2-15 seconds), accompanied by certain generalized epileptic discharges without other 
detectable clinical signs. Complex absence is the term used when other signs are also 
present. 


CONTRAINDICATIONS 


DEPAKENE (valproic acid) is contraindicated in patients with known hypersensitivity 
: to the drug. 

" WARNINGS 

" Liver dysfunction including hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPA! and concomitant anticonvulsant drugs. These inci- 
-: dences have occurred during the first six months of treatment with DEPAKENE. 
. Although a causal relationship has not been established, liver function tests should be 
performed prior to therapy and every two months thereafter. Caution should be ob- 
served when administering DEPAKENE to patients with pre-existing hepatic disease. 

(o . Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 

" UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED. TERATOGENICITY. 

_ Studies in rats demonstrated placental transfer of the drug. Doses greater than 65 
"mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletal 
. abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay in 
. onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
. Embryolethality or major developmental abnormalities occurred in rats and rabbits at 
, doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE (valproic acid) in pregnant rabbits when com- 

pared to non-pregnant rabbits. 
Recent reports suggest an association between the use of anticonvulsant drugs by 
. women with epilepsy and an elevated incidence of birth defects in children born to these 
women. Data are more extensive with respect to phenytoin and phenobarbital, but these 
.  &realsothe most commonly prescribed anticonvulsants; less systematic or anecdotal re- 
- ports suggest a possible similar association with the use of all known anticonvulsant 


he reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
data on drug teratogenicity in humans; the possibility also exists that other factors, e.g., 
genetic factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. 

The great majority of mothers on anticonvulsant medication deliver normal infants. It 
is important to note that anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because of the strong 

ibility of precipitating status epilepticus with attendant hypoxia and threat to life. 

n individual cases where the severity and frequency of the seizure disorder are such 

that the removal of medication does not pose a serious threat to the patient, discontinua- 

tion of the drug may be considered prior to and during pregnancy, although it cannot be 

said with any confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of child-bearing potential. 


PRECAUTIONS 


General: Because of rare reports of platelet aggregation dysfunction, thrombocytopenia 
and elevated liver enzymes, liver function testa, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals. 

Sinee DEPAKENE (valproic acid) may interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
D ete recommended during the early course of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a kerone -containing metabolite 
which may lead to a false interpretation of the urine ketone test. 





ABBOTT 


information Fer Patienis: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant (e.g., alcohol, patients should be advised 
not to engage in kazardous occupations, such as driving an mutomobile or operating dan- 
gerous machinery, until it is known that they do not become drowsy from the drug 


Drug Interactions: DEPAKENE may potentiate the CNS depressant activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE.AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTERAC- 
TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF FOSSIBLE, AND THE BAR- 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTION OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THERE IS A CHANGE IN 
UNBOUND (FREE) PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
E TUI SUM BE ADJUSTED AS REQUIRED EY THE CLINICAL SITUA- 

TON, 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRO- 
DUCE ABSENCE STATUS. l 

Caution is recommended when DEPAKENE (valproic acid} is administered with 
drugs affecting sees said eg, aspirin and warfarin. (See ADVERSE REACTIONS). 

Carcinogenesis; Mutagenesis: There has been insufficient study of the drug in animals 
to determine whether it has carcinogenic potential. Carcinagenicity studies in rats and 
mice are currently in progress. — 

Mutagenesis studies on DEPAKENE have been performed using bacterial end mam- 
malian systems. These studies have provided no evidence of a mutagenic potential for Eb 
DEPAKENE, 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. dt is nct known what effect 
this would have en a edes E As a general rule, nursing should not be undertaken 
while a patient i&receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs demonstrated 
reduced spermatogenesis and testicular atrophy at doses greater than 350 mg/kg/day in 
rats and greater than 90 ma kg/dey in dogs. THE EFFECT OF DEPAKENE (VALPROIC 
ACID) ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 


AND FERTILITY IN HUMANS IS UNKNOWN, 


ADVERSE REACTIONS 

Since DEPAKENE iwvalproic acid) has usually been used with cther anticonvulsant 
drugs, it is not possible, in most cases, to determine whether the following adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinad: The most commonly reported side effects at the initiation of therapy 
are nausea, vomiting and indigestion. These effects are usually transient and rarely re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps ard constipation have 
been reported. Beth anorexia with some weight loss and increased appetite with weight 
gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients receiving valproic acid alone 
but are found mest often in patients receiving combination therapy. Sedation usually 
disappears upon reduction of other anticonvulsant medication Ataxia, headache, 
nystagmus, diplopia, asterixis, "spots before eyes", tremor, dysarthria, dizziness, and im- 
coordination have rarely been noted. Rare cases of coma have been noted in patients 
also on phenobarbital. 

Dermatologie: Transient increases in hair loss have been observed. Skin rash and 
petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Valproic acid inhibits the secondary phase of platelet aggregation. 
‘See Drug Interactions), This may be reflected in altered bleeding time. Relative 
lymphocytosis amd mild thrombocytopenia have also been noted in isolated cases. 
Leukopenia has been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted. Isolated cases of severe hepa- 
tatoxicity have been reported. (See WARNINGS). 


OVERDOSAGE 
A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the patient presented in deep 
coma. Àn electroencephalogram recorded diffuse slowing, compatible with the state of 
consciousness. The panoni made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limited value. 
General supportive measures should be applied with particular attention being given to 
the maintenance of adequate urinary output. 


DOSAGE AND ADMINISTRATION 

DEPAKENE (valproic acid) is administered orally. The recommended initial dose is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg'day, until seizures are con- 
trolled or side effects preclude further increases. The maximum recommended dosage is 
30 mg/kg/day. If the total daily dose exceeds 250 mg, it should be given in a divided regi- 
men. 


The following tabie is a guide for the initial daily dose of DEPAKENE (valproic acid) 
(15 mg/kg/day): 












Total 
Weight Daily 
(kg) l {ib} 


10 -— 249 
25 — 39.9 
40 — 59.9 
60 — 74.9 
75 — 89.89 


Numbe’ of Capsules or =e 
Teaspcontuls of Syrup 
Dose (mg) Dose 1 Dose 2 Dose 3 

























22— 549 
55— 87.9 
88 — 131.9 

132 — 164.9 

165 — 197.9 


0 





As the DEPAKENE dosage is titrated upward, blood leveis of phenobarbital and/or — ', 
phenytoin may be affected. (See PRECAUTIONS). » 
Patients who experience G.I. irritation may benefit from administration of the drug 
with food or by siowly building up the dose from an initial iow level. 
THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TC AVOID 
LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED i 

DEPAKENE (valzroic acid) is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681-:3), and as a red syrup con- 
taining the equivalent of 250 mg valproic acid per 5 ml as the sodium salt in botJles of 16 
ounces (NDC 0074-5682-16). € 
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vers either urchanged (21 patients) 

n sd (19 patients). Postoperative 

! showed patency in 97% of the 
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intraeranial disorder, but most often 
is used in patients with occlusive cere- 
bral vascular disease in whom carotid 
endarterectomy is not technically fea- 
sible.** Neurosurgical literature sup- 
ports the bereficial value of this oper- 
ation and records a very low morbidity 
and mortality.^* However, this form 
of treatment for ischemic cerebral 
vaseular disease has not received 
universal acceptance because of insuf- 
fieient objeetive data aecumulated 
during long-term studies. 

To determine its clinical value, long- 
term eontrelled studies are needed 
using a large series of patients. The 
patients should be carefully selected 
and matched on the basis of clinical 
manifestatiens and laboratory find- 
ings. Such studies can adequately 
compare the frequency of transient 
ischemic attacks (TIAs), recurrent 
strokes, and neurologic findings in 
operated ws nonoperated on pa- 
tients.*'° However, such a controlled 
study was not possible before enough 
favorable clinical experience had been 
accumulated to justify a randomized 
trial. There was some skepticism in 
the neurological community about the 
early studies, which were reported by 
neurosurgeons who were assessing 
the results of their own procedures. 
Therefore, in 1974 at the University of 
Minnesota, a carefully designed study 
was initiated using a well-defined 
population clinically assessed by an 
independert examiner. It was ex- 
pected to provide useful and definitive 
information on the clinieal value of 
this procedure. The purpose of this 
report is tc present the clinical results 
of the first 40 STA-MCA anastomoses 
in patients with ischemic episodes or 
infaretion in internal carotid artery 
distribution. 





PATIENTS AND METHODS 
Patients 


A description of the patient population is 
given in Table 1. The median age was 56 


years (range, 29 to 71 years). There were 32 
men and eight women who had suffered 


from cerebral isehemia or infarction inthe - 


internal carotid artery distribution. Pa- 
tients with TIAs included only those who 
experienced such episodes ard had normal 
findings on neurological examination at 
the time of inclusion in this study. Patients 
with severe neurological deficits, such as 
severe global aphasia or dementia or both, 
depressed sensorium, or complete paralysis 
with inability to walk even with assistance, 


were excluded from this study and were B 


not considered for the procedure. Patients 
with neurologieal deficits were divided into 
categories of mild or moderate to moder- 


ately severe ischemic cerebral infarction. 
In addition, these patients may have had — 
TIAs or prolonged reversible ischemic | 


neurologie deficits (PRINDs)  superim- 
posed on evidence of cerebral infaretion. 


Neurological deficits im tais population 


were evaluated by a neurologist just PROC 
to the operation. 


Five of these 40 patients had experi- 1 
enced amaurosis fugax In two patients, 
this symptom was the enly manifestation: 


of cerebral vaseular disease. The other 
three patients had histories of mild 


ischemic cerebral infarction in addition to. 


amaurosis fugax. 


Since most patients with completed 2 
ischemie infarctions spontaneously im- . 
proved, a waiting period of at least two . 


months before surgery was considered 


important. This period was chosen to alow .. 
. the infarcted area to heal before revascu- — 
larization to diminish the chance of hemor- — 


rhage into the affected area. Also, since we 
were interested in comparing the preoper- 
ative and postoperative neurologic status 


of the patient, it was thought that the - E 







patient's neurologie improvement would ^" 


have occurred within three months after 
infarction. The median time between the 


patient's last ischemic episode and opera- 
tion was two months Cange, two weeks to 
48 months). 

The relationship of Ama diagnosis to 
preoperative angicgrephic abnormality is 
given in Tabie 2. Most cf these patients 


underwent four-vessel angiography via the fe x 
femoral artery approach for adequate ^ 


visualization of both extracramial and 


intracranial eireulaticn. If this approach 


could not be used, direet carotid or brachial 
angiography was employed. The angio- 
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graphic abnormalities in decreasing order 


carotid "occlusion, 60%; bilateral internal 
carotid artery occlusion, 28%; multiple 
arterial occlusions in the internal carotid 
artery distribution, 10%; and inoperable 
high internal carotid artery or middle cere- 
bral artery stenosis or occlusion, 7%. 

Of the 40 patients included in this study, 
six had had TIAs and 22 had had mild 
cerebral infarction with or without TIAs or 
PRINDs but with mild neurological defi- 
cits. Twelve patients were classified as 
having had moderate or moderately 
severe cerebral infarction with or without 
TIAs or PRINDs, but with moderate to 
moderately severe neurological deficits. 
The frequency of associated medical 
. diseases in this population is given in 
- Table 3. | 


















































Study Method 


. Preoperative Evaluation.—All patients 
. eonsidered for STA-MCA anastomosis 
. were evaluated according to a detailed 
protocol for comprehensive medical and 
neurological assessment. In consultation 
=- with cardiologists and other specialists, 
patients with advanced cardiae or other 
medical diseases that were considered to 
carry a grave prognosis or that would be 
_ associated with a high surgical risk for this 
procedure were excluded from the study. 
. An independent neurologist examined 
. all of these patients preoperatively. Medi- 
. eal information, frequency and severity of 
cerebral vascular disorders, and detailed 
© neurological findings were recorded on 
; precoded standardized protocol sheets. 
JS Operative Procedure and Postoperative 
- Evaluation.—The STA-MCA procedure was 
performed by a surgical team led by the 
same neurosurgeon (J.1.A.) in all cases. 
Standard postoperative care was provided 
. and patients were closely observed for 
complications. A total of 45 procedures 
(right side, 25; left side, 20) were 
" performed on these 40 patients. 


Follow-up Studies 


-. Following discharge from the hospital, 

. continued care was administered by refer- 
ring physicians or in the outpatient clinics 
of the University of Minnesota Hospitals. 
Treatment of associated medical disease as 
< well as cerebral vascular disease was indi- 
vidualized. The majority of the patients 
: received antiplatelet aggregating agents: 
- aspirin or dipyridamole or both. | 
All patients were seen for follow-up 
- neurological examination every three to six 
. months. At these times, detailed informa- 
tion as to recurrent TIAs, recurrent 
Strokes, status of associated systemie 
. diseases, and neurologieal deficits was 
' recorded. 

Follow-up angiograms were performed 
in 38 (95%) of the 40 patients. 

The patients who failed to appear for 
examination as scheduled were contacted 
by telephone; all of them eventually did 
... return. Information as to cause of death 
-— was obtained from the family physician or 
previously treating physicians in respect to 
the four patients who died. 
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of occurrence were as follows: unilateral 
















Mild cerebra! infarction with/without TIAs 
or PRINDs* 


Moderate to moderately severe cerebral 
infarction with/without TIAs or PRINDs 


Totai 


deficit. 


“TIA indicates transient ischemic attack; PRIND, prolonged reversible ischemic neurologic 


Table 2.—Clinical Diagnosis and Preoperative Angiographic Abnormalities 





12 55 
40 56 


No. (%) of Patlents - 


Transient Mild 
ischemic Cerebral 
Attack 


Angiographic Abnormalities 
internal carotid artery occlusion(s) 
Unilateral 


Bilateral 


inoperable ICA or MCA* 
stenosis or occlusion(s) 


Multiple artery occlusions 





Risk Factors 


Diabetes mellitus 


RESULTS 
Perioperative Complications 


There was no operative mortality. 
Minor perioperative complications, 
however, were encountered. One pa- 
tient suffered from mild subendocar- 
dial infarction ten hours after opera- 
tion that cleared, while another devel- 
oped transient and asymptomatic 
atrial fibrillation. In one patient, a 
subdural hematoma that developed on 
the operated side was evacuated 
pereutaneously. Three patients had 
single episodes of focal seizures. 
Twenty-five percent of the 20 pa- 
tients with left-sided anastomoses 
experienced transitory — dysphasia 
postoperatively that cleared in all 
cases.  — 


Duration of Observation 


The mean duration of follow-up 
(from time of operation until last 
neurological 
months, ranging from 3 to 36 months 
(Table 4). The average time lapsed 


Tabie 3.—Incidence of Significant Cerebrovascular Risk Factors 


evaluation) was 12 


. Moderate 
to Moderately 
Severe Cerebrai 
infarction 


Infarction _ Total 


40 (100) 





incidence 






from the last cerebral vascular episode 
to the last neurologiea! evaluation was 
20 months. 


Clinical Status 


À comparison of the number of 
episodes of amaurosis fugax and TIAs 
in these patients before and after 
operation shows a striking reduction 
in the number of recurrent TIAs 
(Table 5). One patient who had a histo- 
ry of multiple TIAs experienced an. 
episode of expressive aphasia apprexi- 
mately three months after the proce- 
dure. One patient with a history of 
multiple episodes of amaurosis fugax 
and hemispheral TIAs prior to the 
operation suffered complete and per- 
manent amaurosis of the same eye 
two months after the operation but 
had no further TIAs. In another 
patient, there was a mild recurrent 
episode of amaurosis fugsx in the 
same eye two months a?ter the opera- 
tion. No patient suffered cerebral 
infarction with persistent focal defieit 
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|... Teble 4 ~Duration of Follow-up 






“12 (30) 
10 (25) 
13 (33) 

5 (12) 
40 (100) 


amic attack 












OQ Normal 
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e comparison of neurological def- 
cits: before ant 



















- "follow-up period, and 
in the other 19 patients 
-petien’ experienced in- 
srolowical deficits, except 
ope. patient who suffered 
impairment in visual acuity of 
e signifieant improvement 
1 patiemts who had severe 
» prior to the operation. 
-. . Festoperative angiograms were ob- 
- tained m3 of tae 4) patients. Ninety- 
-gewen pereeat of the anastomoses 
were patent angiographically. Eighty- 
» shewed enlargement of 
iperfical temporal artery on 
nf postoperative angio- 
5 the onse case in whieh paten- 



























_ this fading suggested vascular 
r subsecuent angiography 

«x months later, patency of 

smosis and cortical filling 

=n. Radiologic changes have 

mortel in part." 

ir pasente died during the 





Neurologic Findings 






1 Subjective weakness; no objec 
2 Mild sensory and/or motor weekness; mild speech 
and/or visual impairment; no gross functional 
_ disturbance i 
3 Moderate sensory and/or motor weakness; 
moderate speech and/or visual impairment; 
moderate functional disturbance - 
4 Severe sensory and/or motor weakness; severe 
speech and/or visual impairment; gross functional 
disturbance, but able to ambulate 















No. of Postozerative 
Attacks / Patients 





Preoperative 
Status 







live weakness 


follow-up peried (5 to 27 months). The 
cause of death was myocardial infarc- 
tion in all of tkem. With the exception 
of one patient who developed amauro- 
sis two months after surgery, the 
neurological status of these patients 
was stable at the time of death. Three 
of these four patients had had a histo- 
ry of previcus myocardial infarc- 
tion(s). Two experienced occasional 
episodes of angina. All had more than 
two signifieant risk factors for cere- 
bral vascular disease. 


COMMENT 


The majority of the patients in- 
cluded in this study had unilateral or 
bilateral internal carotid artery occlu- 
sion(s). There are relatively few data 
on the long-term outcome of patients 
who have sueh vascular disease, and 
the recorded. incidence of recurrent 
stroke and leng-term survivorship is 
quite disparate. In a retrospective 
study by Grillo and Patterson," four 
(9%) of 44 patients with internal carot- 
id artery occlusion developed ischemic 
cerebral infaretion in the opposite 
cerebral hemisphere, but none on the 
ipsilateral side in five years. Similar 
very favorable long-term prognosis 
was noted ir other series of patients 
with internal carotid artery occlu- 
sion.’** However, in a small group of 
patients with transient ischemic epi- 
sodes who were diagnosed angiogra- 
phically as having internal carotid 
artery occlusion, 45% had a major 
stroke within three years of the onset 
of TIA.” In a study of 359 patients by 









Table &—Frequency of Ischemic Episodes Before and After Surgery | 
No. of Preo 


2-3 4-5 >$ 


perative Attacks/Patients 





Postoperative Status 


Worse No Change 





Fields and Lemak,“ 25% ef survivors 
from acute internal carotid artery 
occlusion developed reeurrent stroke 
in 44 months, 70% of waich were ipsi- 
lateral to the occlusion. Fifty percent 
of these died of the stroke. Hardy et 
al” reported a high incidence of death 
(27% in 3.7 years) frcm subsequent. 
strokes in their patients with internal 


carotid artery oeclusion. The reasons 





for these apparent discrepancies may 
be related to sample s.ze, severity of 
associated cerebral vascular disease, 


and cardiac status. Fields and Le- 
mak” provide the most detailed data — . 
utilizing the largest sample size. In 
their study, 70% of the patients. had 


poor or inadequate co lateral cireula- 


tion demonstrated argiographically. 


The patients with the poorest collater- 


Improved — > 











al circulation had more severe neuro- | GE 


logical deficits. | 
The incidence of recurrent stroke in 

other types of angiographically stud- 

ied ischemic stroke^ in the internal 


carotid artery distribution has been 


poorly elucidated. I: is generally E 


thought that the incidence of recur- 


rent stroke is higher ir patients with a - e 


stenotic rather than am occluded inter- 


nal carotid artery. Patients with TIAs 


carry a 23% chance cf having reeur- 


rent stroke within a year." Of these, 
approximately 20% tc 38% may show 
surgically inaccessible lesions." 
There has been no definitive form 
of treatment for the patients with 
unilateral internal carotid artery oc- 


clusion. Toole et af treated four | 
patients with carotid oeclusion with | 


warfarin sodium (Coumadin); subse- 
quent, infarction developed in one 
during the average follow-up of four 
years. If patients with stenosis of the 
opposite carotid artery or other ves- 
sels in addition to the carotid occlusion 
were included, recurrent stroke with 
anticoagulation occurred in four of 11 
patients. Fields and Lemak'*" re- 
ported that endarterectomy of the 
carotid artery within the first six 
weeks of the onset of symptoms was 
associated with a high operative 
mortality (50%). Of the successfully 
opened arteries, only 10% remained 
patent. These reports suggest that 
such management offers no signifi- 
cant benefit to patients with internal 
carotid artery occlusion. 

The prognosis of neurological defi- 
eit and likelihood of recurrent is- 
chemic neurological events in patients 
with oeclusion or surgically inaecessi- 
ble high-grade stenosis of unilateral 
or bilateral internal carotid or middle 
cerebral arteries probably depends on 
adequacy of collateral circulation and 
perfusion of the involved area of the 
brain. An exception to this would be 
those cases with embolization from 
the stump of an occluded internal 
carotid artery.” Therefore, clinical 
improvement due to MCA-STA anas- 
tomosis depends on whether this 
procedure provides enough additional 
blood flow to the ischemic area of the 
brain to improve impaired function 
and prevent recurrent cerebral is- 
chemic infarction and possibly 
death." 

The value of MCA-STA anastomosis 
in cerebral vascular disease cannot be 
established unless the outcome of 
patients subjected to this operation is 
superior to that of a comparable 
control group. Our preliminary data 
have shown no recurrent completed 
infarction, a striking reduction in the 
number of TIAs in the internal carot- 
id artery distribution, and an objec- 
tive clinical improvement in many of 
these patients. These results are 

eneouraging and indicate a positive 
value of this procedure in appropriate 
patients, as previously reported by 
other investigators. *'* Objective 
neurological improvement noted on 
follow-up examinations, however, 
could have been related to the natural 
- course following ischemic cerebral 
infarction, although there was a 
median duration of two months 
between stroke and MCA-STA proce- 
dure. Furthermore, postoperative an- 
tiplatelet therapy may have dimin- 
ished the incidence of recurrent 
ischemic attacks or infarction. No 
significant improvement was noted in 
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Reiehman's* patients, who had chronic 
and stable deficits after this proce- 
dure. 

In support of the favorable clinical 
outcome reeordec in this study by an 
independent participating neurologist 
preoperatively and postoperatively is 
the fact that a number of these 
patients who had poor or almost 
absent radiologie evidence of collater- 
al circulation to the involved area of 
the brain showed increased blood flow 
on postoperative angiograms. Pre- 
vious studies*^*? have shown in- 
creased regional cerebral blood flow 
postoperatively coupled with clinical 
improvement and reduction in recur- 
rent cerebral ischemia or infarction. 

It is encouraging to note that this 
surgical procedure was accompanied 
with minimal surgical morbidity, with 
no mortality, and with a very high 
patency rate. Gratz! et al have 
reported that in patients with acute 
strokes in evolution and patients with 
general reduction of regional cerebral 
blood flow, high mortality was asso- 
ciated with the revascularization pro- 
cedure. Furthermore, no clinical im- 
provement was noted in patients with 
severe neurologic deficit following 
this procedure. Selection of patients 
and timing of the procedure may have 
been important reasons for the good 
results in our study. Furthermore, no 
cases requiring total or near total 
nursing care were considered for 
surgery. In spite of careful selection, 
there were four deaths during the 
follow-up period related to acute 
myocardial infarction. A similarly 
high death rate due to myocardial 
infarction occurred in Reichman’s 
experience.’ These figures, therefore, 
point out the importance of systemic 
risk factors for cerebrovascular dis- 
ease and continued adequate care of 
these risk factors preoperatively and 
postoperatively. 

Final and conclusive evidence of the 
value of the STA-MCA procedure 
must await the findings of a carefully 
designed, weil-controlled, randomized 
study. 


This investigation was supported in part by 
grant NS-03364 from the National Institute of 
Neurological and Communicative Diseases and 
Stroke. 

Ruth Loewensen, PhD, helped in statistical 
analysis of the data and preparation of the 
tables. 
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kg and became apathetic. His gait turned 
into a shuffle and he had increasing diffi- 
culty in reading, writing, and concentrat- 
ing. Next, severe, intermittent headaches 
developed. Abozt four months after onset 
of these symptcms, he was admitted to the 
hospital because of marked confusion. 

On examinat'on he showed distinct early 
dementia; he was drowsy, had diminished 
general knowledge, memory, and reading 
ability, and displayed visual agnosia and 
right-left diserientation. In the eye- 
grounds there was early papilledema, 
venous engorgement, absent venous pulsa- 
tions, hemorraages, and arteriovenous 
nicking. He hed a right Babinski's reflex 
and increased tendon jerks in the right 
leg. 

Blood cell esunts and blood chemistry 
studies, urinalysis, blood gas values, tests 





for antinuclear factor, stools for blood, and - 


sputum eultures were normal. Brain scans 
suggested a right occipitotemporal infarct. 
Carotid angiograms were normal. Electro- 
encephalogrars showed episodic and semi- 
rhythmic bifrontal delta aetivity, inter- 
preted as bitrontal disease of vascular 
origin. Pneumoencephalogram, chest and 
skull roentgexograms, and excretory uro- 
grams were al normal. 

The isha was treated with dexameth- 


mental f tactis lued except for resid- 
ual lethargy end lack of drive. When a few 
doses of dexamethasone were omitted, the 
patient became acutely prostrated, nau- 
seated, and broke into a sweat. He 
improved when the drug therapy was rein- 
stated. Repezted four-vessel angiography 
showed a dec*ease in ventricular size with- 
out any localzing lesion. The patient now 
became confused, drowsy, and flushed, had 
tachycardia, papilledema, and bilateral 
Babinski’s reflexes. The arteries and veins 
in the eyegrounds had an irregular cali- 
ber. 

Jakob-Creatzfeldt disease or a reticulum 
cell sarcoma of brain was suspected. A 
frontal cranistomy was performed, and the 
brain was moted to be swollen with a 


thickened arachnoid. A biepsy specimen of 
frontal lobe demonstrated microscopically 
meningeal and intracerebral vessels filled 
with large anaplastic malignant cells. Elec- 
tron microscopy confirmed that these cells 
did not show any transitien from endothe- 


lial cells, although some lay apposed to. 


these cells (Fig 1). The tumor cells had 
large nuclei with open chromatin and 
prominent nucleoli. The cyteplasm, round 











or angular, was rich in free ribosomes and — 


contained numerous mitochondria. There 
were no other distingwishing features. 
Following the operatien, the patient 
remained collapsed. A sample of blood 
passed through a Millipore filter yielded 
only a few unidentified zells. The patient 
died five days later. 

At necropsy, there wer2 small pulmonary 
emboli and foci of bronchopneumoniz. The 
heart contained a large. transmural antero- 
septal scar with adherent thrombus. A 


l-em area of fat necrosis lay adjacent to | 


the proximal body of the pancreas. The 
brain was swollen and the arachnoid milky. 
A wedge-shaped softened area was noted 


in the right central region and another ; 
smaller one in the left putamen; other | 











small, gray foci were scettered throughout — E 


the brain. Microscopical y, these proved to 
be both recent and subacute .nfarcts. 
Capillaries, venules, mzny arterioles, and 


even larger vessels were diszended by large 
malignant cells. Their caaracteristics have - 


just been described. In some larger vessels, 
they had initiated thrombus formation, 
and in areas of older infaretion, the vessels 


were occluded by organized thrombus with- .- ist 


out residual tumor (Fig 2). The endothelial 


cells organizing the thrombi could every- 


where be easily distinguished from the 
tumor cells (Fig 3). Neoplastic cells filled 
many vessels throughout the body, particu- 


larly, but not exclusively, capillaries and — 


venules. Indeed, every organ was involved 
except bone marrow and lymph nodes. 


Tumor cells lay in the thrombus attached to ae 
the myocardial scar. The renal glomeruli = . 
contained many trapped neoplastic cells. — 


No proper metastases had occurred any- 


where. The malignant cells were intralumi- | 
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Fig 1.—Case 1. Biopsy specimen. Malignant cell in lumen of 
capillary, lying attached to but distinct from endothelial lining 


(original magnification x 11,300). 


Fig 3.—Case 1. Necropsy specimen. Venule filled with tumor cells and 
organizing thrombus. Note difference between pale elongated nuclei of 
endothelial cells and hyperchromatic nuclei of tumor cells (hematoxylin- 


eosin, original magnification x 890). 


nal, but here and there began to penetrate 
vessel walls. In the adrenal glands, whose 
sinusoids were distended by tumor, very 
slight extension into the periadrenal fat 
had occurred. A primary tumor could not be 
found at first. Suspicion centered on the 
pancreas, where fat necrosis and also some 
extraluminal spread were present. The 
pancreatie tissue was autolyzed and diffi- 
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cult to examine. It was only later, after 
further blocks and multiple sections had 
been cut, that malignant cells were 
detected within some acini, suggesting a 
primary focus. 

CasE 2.-A 79-year-old woman was 
admitted to hospital with a one-month 
history of progressive weakness and pares- 
thesia of legs and buttocks, and urinary 


Fig 2.—Case 1. Necropsy specimen. Partly fibrcsed a 
subarachnoid space. Tumor cells in penetrating branches and 
some lymphocytic cuffing (hematoxylin-eosin, Original magnifica- 
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Fig 4.—Case 2. Necropsy specimen. Tumor filling 
vessels in muscle (hematoxylin-eosin, original magnifi- 
cation x 254). 


and rectal incontinence, which had fol- 
lowed a flu-like illness. She suffered from 
iron-deficiency anemia but otherwise ap- 
peared to be normal. Results of general 
physical examination were normal, as were 
the cranial nerves and upper extremities. 
The legs had a partial anesthesia up to 
midthigh level, ankle dorsiflexion and 
plantar flexion was absent, the knee jerks 
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tem level was 105 mg/dl; while 


alkal 1e e phos ihatase levels were | 
acentration was elevated ; 


o values. s included 


rythro xyte sedimentation E 










rr n" aspirate was i nnremarkable: 
tients condition : deteriorated and 
edthree mc aths later. Clinical diag- 

aE GuMain-Barré syndrome. A 
mail iay was eo | 





| sisted bof sheet ‘of ee cells with 
re nuclei amd scanty cytoplasm, very 

smiler to the wells im the preceding case. 
: Many sad suck slight. cytoplasm and oval 

(mde that they resembled blast cells. 
` Cthers; however, were angular and had 
cpmere an appearance of epithelial cells. 
stering of čsils alse had occurred, indi- 
y that this was an anaplastic carcino- 
£ da ather elid tumors were present. 
evar, Che small vessels throughout the 
im ading nerves.and muscle, were 
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and brais scans were normal The | 


4 malignant zells (Fig 4). In the | 


but actually naovascularization. 
Recently, Rosai and Akerman’? re- 
ported a patient with focal angiolym- 
phoid hyperplzsia in the skin. Winkel- 
mann et al* delineated as a new 





disease entity a focal intravascular 
. . endothelial tumor in the aorta that 
. had embolized distally. Good response 
PS was obtained with dexamethasone, 


but relapse ard death ensued. 
Following she initial reports by 


 Pfleger and Tappeiner, the term was 


then used in the dermatological litera- 
ture by Bravermann and Lerner? and 
Fievez et al* to describe a different 
disease entity ie, lesions that at death 
consisted of disseminated intravascu- 


. lar malignant cells in skin and other 


organs. 

In 1965, Strouth et al’ reported the 
first cases wita predominantly central 
nervous system involvement. Their 
first patient is remarkable in that he 
survived two Years. Not only the brain 


nals, ànd in the second maloe 
organs, had vessels clogged with 
malignant cells. The normal endothe- 
lial cells demonstrated marked beta- 


hydroxy buty-ic dehydrogenase activ- 


ity, while the neoplastic cells showed 
none. In 1972, Bots* reported a case 
with dementia and infarcts in which 
the intraluminal malignant cells ap- 


peared confin2d to the brain. In 1976, 


Crosby et al* reported two further 
cases with mere diffuse intravascular 
involvement in the body although 
dementia and cerebral infarcts pre- 
dominanted the clinical picture. One 
of the patients had an associated re- 
ticulum cell sarcoma of the brain. 
Electron microscopy on one of the 
autopsied cases showed tight apposi- 
tion of the malignant cells to the 
endothelium. The patient described by 
Reinglass et al' in 1977 resembled 
these patien:s. She benefited from 
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corticosteroid therapy, but died dur- 
ing a craniotomy for brain biopsy. 

Our first patient presented a clini- 
cal and pathological picture identical 
to the cases from the literature 
enumerated above. Extensive investi- 
gation eventually unearthed a tiny 
primary tumor. The seconé case, while 
also characterized by diffuse intralu- 
minal blood spread and nervous sys- 
tem symptoms, had a mere obvious, 
albeit small and clinically unrecog- | 
nized, primary carcinoma. 

Diffuse intravascular tumor spread 
may occur in carcinoma and is not 
questioned i in the presence of obvious 
primary tumor and metastases. Dis- 
seminated metastatie malignancy 
without a discernable primary tumor © 
is a well-known phenomeron in every . 
morgue. We have seen, for example, - 
after lung surgery, cerebral infarcts 
due to obstruction of vessels by tumor - 
emboli; these are indistinguishable ; 
from those reported here. In the cases 
of so-called angioendotheliosis, the 
origin of the tumor cells from the 
endothelium has not been satisfactori- 
ly demonstrated either by electron 
microscopy or by enzyme studies. It is 
difficult to believe that the endothe- 
lium in hundreds of small vessels 
simultaneously becomes neoplastic. 
We would suggest, therefore, that at. 
least the majority, if not all, cases 
described under the term ' 'angioendo- 
theliomatosis of the nervous system" 
represent diffuse blood spread of a 
eareinoma or other tumor with an 
unrecognized primary focus. Corticos- 
teroids can provide temporary relief 
but cannot possibly effect a cure. 
Intravenous chemotherapy might be 
palliative. This was suggested in our 
first patient but not instituted be- 
cause of his terminal condition. 
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Thé Prediction of Posttraumatic Epilepsy 


A Mathematical Approach 


Dennis M. Feeney, PhD, A. Earl Walker, MD 


* Simple mathematical equations can 
be used to estimate the probability of 
- posttraumatic seizures. Risk factors and 
"time since the injury are taken into 
: consideration in the calculations. The 
. equations are based on a constant proba- 
-bility model derived from published data. 
— When these formulae are applied to data 
-from a variety of published studies, the 
"predicted incidence of posttraumatic epi- 
` lepsy based on the mathematical model 
-agrees well with the incidence observed 
d the study groups. 

: ` (Arch Neurol 36:8-12, 1979) 


CTumerous studies of head-injured 
.*'* populations have defined epilep- 
"togenic factors and the decreasing 
probability of seizures as time passes 
| after injury. However, these data do 
not provide answers to the most 
important questions for a patient: 
‘Given a set of risk factors, what is the 
-probability of a seizure sometime 
after the injury? For how long after 
injury will there be an elevated risk of 
“seizure? By making some assumptions 
and using a simple mathematical 
-model based on published data, equa- 
-tions can be derived that provide 
reasonably accurate answers to these 
questions. A preliminary report of the 
approach, using slightly different 
equations, has been published as an 


: Keys in such determinations are the 


-criteria for a head injury. These must 


assure that the individual suffered 
^ brain damage. The criteria we em- 
 ployed were one or more of the follow- 
ing: (1) loss of consciousness, (2) elini- 
‘eal, EEG, or brain scan (computed 
| tomography) evidence of brain injury, 
(8) skull fracture, and (4) bloody spinal 
fluid. A second important set of crite- 
ria relates to the occurrence of an 
-epileptie attack. Following a head 
injury, many vasomotor disturbances 
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may develop that simulate epilepsy. 
Dizzy spells, blackouts, faint episodes, 
ete, must be clearly differentiated 
from true epileptic attacks. These 
criteria have been discussed in detail 
by one of us (A.E.W.) in a previous 
article? If an individual meets the 
prerequisites for brain damage, there 
is an inherent risk of a seizure of any 
type seen with organic lesions of the 
brain—generalized and focal convul- 
sions, including psychomotor epi- 
sodes.?* i 


BASIS FOR THE 
MATHEMATICAL APPROACH 


Using a rather simple formula, the 
probability of a seizure occurring at 
various times after the first week 
from injury may be calculated with 
eonfidence. We assume a base proba- 
bility of seizures as a result of the 
general brain trauma, and an aug- 
mentation of this probability in the 
presence of certain risk factors. The 
decrease in this probability with time 
after the i injury is also calculated. The 
first equation gives an estimate of the 
probability of a seizure at various 
times after the first week following 
the injury, considering the relevant 
risk factors. Seizures occurring in the 
first week are considered as a risk 
factor in our calculations: unless 
otherwise specified, “seizure” or “first 
seizure” refers only to an attack occur- 
ring after the first week following 
injury. 

The exclusion of the events in the 
first week was based on several 
considerations. First, some  head- 
injured persons have seizures at the 
time of injury or very shortly there- 
after as a result of the mechanical 
trauma. In the next few days, due to 
cerebral edema, contusion, or hemor- 
rhage, others have seizures that some 
investigators do not consider to be 
epileptic episodes. Also, it was diffi- 
cult to construct a mathematical mod- 
el to fit the initial steep curve related 
to one set of faetors and the later 
more gradual curve based on other 
factors. Finally, since the first week is 
usually past by the time the question 
of posttraumatic seizures is raised, 


attacks in this early period were arbi- 
trarily excluded and their occurrence 
utilized only as a risk factor. 

Since data are available for only a 
few simultaneous risk faetors and 
since the power of additional factors 
rapidly decreases, calculations are 


limited to the four most epileptegenic 


factors in any instance. The equation 
accounting for risk factors is as 
follows: 

P, = 1.2 — (1 ~ 9,) (1-4) 

(1 — &) (1 = 4) (1.2 — .01) (1) 
where (1) P, indicates the probability 
of a seizure sometime after the first 
week following injury. This is the 
estimated proportion of the total 
population that, based on a set of 
identified risk factors, will have a 
seizure. (2) 12 is a constant that 
adjusts the value of P, to .66 for cases 
with missile wounds, unconsciousness 
for more than one hour. hemiplegia, 
and central area damage. This ¿s the 
reported incidence of posttraumatie 
seizures observed in a study of such 
cases.’ If the four highest values of 6 
are used, ie, those for a patient with 
central area damage, hemiplegia, mis- 
sile wound, or dura penetratiom and 
hemorrhage (Table 1), the caleulated 
P, is .74, which is close to the highest 
ineidence (.80) of posttraumatie epi- 
lepsy reported. This was observed by 
Jennett! for a small series of cases 
with multiple risk factors. Hence, with 
this upper limit of the probability of a 
seizure following brain injury and 
with a maximum of four factors, the 
range of P, is 01 < P, <.74. (3) 6, 
indicates a quantity that determines 
the effect on P, of the ith risk factor 
among the four factors with the: 
largest values of 6. If less than four 
factors are present in a case, the 
remaining 6 values equal zero in equa- 
tion 1. The values of 8 for different 
factors are given in Table 1. The larg- 
er the value of 6, the greater is the 
contribution of that factor toward the 
development of posttraumatic sei- 
mires. (4) (1.2 —.01) sets the lowest 
value of P, equal to .01, which is the 
probability of a seizure after a brain 
injury when no risk factors are identi- 
fied. : 


ZU 
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is iDustrated in the 


„o FIRST SEIZURE 
ol 


a 


"A NO SEIZURE 


E ————-———————4À 
MONTH | 


Tate 1.—Risk Factors 
= Values of 8 


Related t to ‘agent 
. Missile wound and/or dura 
penetration? 5. 9 


Related to severity of injury 
Loss of consciousness or post- 
traumatic amnesia of >1 hr*? 


Linear shull fracture^t 
Depressed skull fracture*t 


Persisting general or Se 
EEG a»normali 


Relative tc: neurological status 
Hemiplegia, hemiparesis, or 
aphasia? 


Related todocation of brain dam- 
age (cortusion, puncture by 
missile, laceration, hemor- 
rhage, oe abscess, or evidence 
on neurelogical examination)t 
(A.E. Waiker, unpublished data)t 

Prefrontal area — 


Centreparietal area 

Temporal area 

Occipital area 
Related tc complications 


Hemorraage (extradural, sub- 
dural,sor intracerebrai)* 


Infectios (CNS)? 
Related tc early fits | 
Presence of seizures (general 


or focal) in first week after . 
injury": * 





* Values were calculated from the published 
approximate differences of posttraumatic 
epilepsy in gwoups with and without the factor 
cited (A.E. Walker, unpublished data). 

+ Do not use these factors with cases of dura- 
penetrating wounds. — 

itin cases with damage to several areas, use 
only a single ? value, whichever is largest. 


probability that those individuals ren- 
dered epileptic by the injury will have 
already had their first seizure. 

To estimate the probability of a 
seizure at. different times following 
injury for à single patient, given that 
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FIRST SEIZURE 


bw SEIZURES «ee ee eee 


€ » 692292929 


MONTH 2 


Diagram of model for posttraumatic epilepsy. Values along arrows represent probability of entering state aerd of 
arrow. Pis obtained from equation 1 and considers various risk factors; .925 (1 — .075) is used in equation. 2 to 
| estimate change in probability of a seizure with tme after injury. — 


* he has remained seizare free ib time ; 
n, conditional probabilities must be. 
| computed. These are der: ved from the. 
following equation: : 


where P, is from erue 2, P, from. 
equation 1, and (1) P? indicates the. 


probability that à particular patient, 


with a given set of risk factors, will ; 





have a seizure | ayond time n, 
provided that no seizures have. oc- 
curred since the first week after inju-- 
ry. Note that P, < Pi <P, except 
when n = 0, then ‘Pi = =P -P 

A single case could remain seizure 
free to time n for two reasons: either. 
the patient sustained an epileptogenic | 
lesion and has not yet had a seizure’ 
(P,), or he did not receive an epilep-. 
togenic lesion (1 — F,). Equation 3 is 
based on the Bayesian analysis of 
these conditional probabilities. It ex- 
amines the. proportion of the total 


population remaining ařter time n, ie, 


excluding those thet developed sej- . 
zures between the first week and time — 
n. Of the remaining population, equa- .. 
tion 3 computes the probability that 
any particular case belongs to the  - 
subset of the total pepu.ation that will — 
eventually develop seizures and not to  . 
the subset of the population that wil -. 

remain seizure free. 


APPLICATION OF THE 
MATHEMATICAL PREDICTION 


The model just outlined was devel- 
oped only to estimate :he probability 
of posttraumatic epilepsy and is not 
intended to provide insights into an 
mechanisms. While it offers the prag- 
























Time Period 


Jennett's data‘ 
1 wk-2.9 mo 


9-11.9 mo 





AD to 23 yr 


~ Walker and Jablon's data? 
1 wk-2.9 mo 30 


9-14.9 mo 


M2yr 






























Total AD to 5 yr. 


matic advantages of simple caleula- 
tions and a reasonable accuracy of 
predictions, the causal biological pro- 
cesses are undoubtedly more com- 
plex. - 
_ To illustrate the use of the formu- 
lae, eonsider the following case. A 
patient is seen six months after a head 
injury due to a fall. At the time of 
injury, there was a loss of conscious- 
ness for several hours and a depressed 
occipital skull fracture. At the time of 
examination, there is quadrantic hem- 
ianopsia indicating occipital lobe dam- 
age. No evidence for other risk factors 
was recorded nor is observed. What is 
the probability of a seizure sometime 
in the future? | 
Caleulating P, for this case, using 
. equation 1 and entering the values of 6 
. for the risk factors from Table 1: 
.10 
10 
05: 


6, = depressed skull fracture 
6, = occipital damage 

4, = loss of consciousness 

. From equation 1, 


|. P,-12-(1—-.10 (1—.10 (1—.05 
^09 01 | 
P, = 1.2 — (9) (.9) (.95) (1.19) 

9157 


fon d 


P,-12-. 
P, = 284 

Thus, the estimate of this patient 
-having a seizure sometime after the 
injury is .284. However, by six months 
. after the injury, given that the 
. patient remained seizure free, the 
=- probability of a seizure has declined. 
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Observed* 


* Details regarding the populations studied are described in the text. 
: t Absolute deviation of calculated from observed data. 


Calculated 
.93 





















E —19— 


This reduced probability may be caleu- 


lated by first using equation 2 to 


compute the expected distribution for 
a population of such cases and then 
equation 3 to estimate the conditional 
probability for this case. | 

From equation 2, with n = 6 and 
P, = .284, 


From equation 3, with n 6, 
P, = .178, and P, = 284, 
5 178 
to MB + (1 ~ 284) 
P; = 199 : 
Thus, the probability that this 
patient, seen at six months after inju- 
ry, will have a first seizure sometime 


in the future is .199. 


One may ask how much time must 


pass for a patient to reach à reasona- 


bly low probability of having a 
seizure. If .05 is considered reasonably 
low (although it is ten times higher 
than the estimate given for epilepsy 
in the general population), set P, = 
05 and solve for n from equation 2. 
For example, with n = ?, P, = .284, 
and P, = .05, equation 2 gives the 
following: 
.05 = 0.284 (.925) 

gon, . 45 

(925) = 
(.925)" = .17605633 





require a decreased P, value. 





OGNI ME Jennett^ 
| me 0 
~. Period Observed Calculated" ADT 
i1wk29mo 52 51 1 
,.959mo Oo 34 o 40 6 
| 6-89mo. 17 32 15 
| 9119mo X 26 25 1 
[tey  — — 24 58 34 
 23yr  —— 20 23 3 
| 94v. — 09 9 
Lut5yr o O O 14 : 10 
2 


Total cases. 
. with 
known . 
.. latency 
]. | and total 
L. ADto5yr 245 70 


Solving for n gives the following: 
| .— log, .1705633 
~ log, 525 
— 13695 


n 07796 
n = 223 


Thus, a patient, six months after 
sustaining an occipital skull fracture 
that rendered him unconscious and 
left him with a visval field defect, 
would have a reasonably low (approxi- n 
mately 5%) chance of having a seizure — 
after 22.3 months from the injury. Or, 
extrapolating this conclusion to a 
population of patients all of whom 
have the specific risk factors men-  . 
tioned, only 5% would be expected to * 
have their first seizure after 223 
months from the time of injury. 

For a single case, the exact value of 
n to reach some determined probabili- 
ty level X, is obtained by solving for n 
in the following equation: 


P, (.925y 
i E. (.925) + Eji P.) 
The solution is 


r F x 1-P, 
Og. 1 A X P, 


nom aeei 

| log. (.925) ; 
_ For the determination of P,, our 
data were derived from young adults. — 
With very young or very old subjects, — 
one might adjust the P, value to ` 
compensate for differences in life 
expectancy. For example, a child with . 
a long life expectancy might have an >. 
increased probability of seizure after + 
injury, whereas an elderly subject 
with a short life expectancy might 


X 





* * 
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“Table 3. Evaluation of teins of ine Constant 925 
| Russell and Davies-Jones!? 
; Esicuister zD Observed Calculated AD Observec Calculated AD Observed Calculated AD Observed APE AD 


Caveness et al? 





i. 24 22 2 34 12 22 MER 

a 0 54 51 3 21 29 8 27 

25 4 u 16 

8 2 5 42 46 4 16 26 10 9 

32 am 6 $8. 46 8 15 26 11 6 

37 18 1 | 9 10 1 15 

40 F 2 15 28 13 14 7 7 8 
A € 27 22 2 20 

43 195 30 109 _ 59 145 
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ers and assumptions just 
were based on the data of 
laon? for open head 
Fald War II and the 
t' “or closed head inju- 
wiers. These data were 

use they p provide detailed 

on tae injuries and risk 
a darge population of head- 
s nts "with long-term fol- 
p. The values of 0 were derived 
kese ane o her data as given in 





1. 225 used in equation 2 
iimated from these data, 

ethod of moments as 
he sidering only those pa- 
« fixed level of risk who 
ntus ly hawe © seizure, the current 
Ge ampbes that the probability a 
Pent wae has suffered epileptogen- 
ec wil heve his first seizure in 
: d nontk following injury, 
vd uer La imam follows: 


;e to-be-estimated con- 
iity that an epileptogen- 
iert who has not had a 
"wihsve-neina given month. 
expected asteney, in months, for a 
semure dio secar can thus be shown to 
be l/m This can be equated to the 
bservec mean latency to first seizure 
er set cf data as a means of 
a. &nce the two sets of 
e esmpiled for blocks of 
* 2), "he midpoint for each 
wee zed in computation of 
erved latency. This mean 
was calculated as 23.74 
‘or theecpen head injury group 
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= = cistributions, the total number of observed seizuses was used as P» in equation 2. 
icm. * calculated from [rade data. 


and 14.03 months for the closed head 
injury group. The reciproeals of these 
values thus provide estimates as 
follows: 


` 1 
a — 
Lo 
yielding & = .0421 for open head inju- 
ry and à = 0713 for elosed head i inju- 


Averaging the two estimates yields 


.0567, so the ; 





.9433 


Thus, based on these data, .943 is an 
estimate of the probability of not 
having a sezure in any given month 
conditional on the fact that the 
patient will-eventually have a seizure 
but it has not yet oceurred. 


l~a= 


Given that a certain number of 


seizures are observed over a period of 
time, the second part of equation 2 
(the constant raised to the exponent 
n) predicts the: distribution of laten- 
cies to those seizures. In Table 2 the 
estimated eonstant .943 is Midi 
with other values for aceuracy 

predicting the Jennett' and Walker 
and Jablon” data. Using the absolute 
deviation cf the calculated from the 
observed values, it can be seen that 
the constant .925 minimizes error. For 
this reason the value was selected for 
use in equation 2. This value gives an 
error rate (total absolute deviation 
divided by n divided by five years) of 
approximately 5% per year for the 
Walker and Jablon? and Jennett: 
data. | 


VALIDATIONS OF PREDICTIONS 


In Table 3 the predicted distribu- 
tions usinz the constant .925 are 
compared “or six studies. When first- 


Phillips" 


tion, a value obtained from Jennett* 


ing the absolute deviations across all ` 
of the studies indicates an error rate | 


caleulated and observed values indi- 
cates three prominent errors. First, 
-for closed head injury, the calculated : 


low. Second, for all groups, the calcu- 


frequencies seem te underestimate- 






















- Russell and Why 
A AM 36 28 8 
30 29 
24 3 84 65 19 
19 3 
15 6 61 56 5 
35 29 46 59 13 
14 1 
5 3 21 36 15 
3 2 | 
76 | 248 | 60 


week seizures were inciuded, which | 
this formula does rot predict, these 
were estimated at 3.8% of the popula- 





and Walker and Jablen.? Again, pool- 


of 5.9% per year. Exariination of these - 


frequency for the first month is too 


lated frequency i is toc hizh during the 
second year. Third, the caleulated | 


the frequencies beyond five years, but - 
clinieal data are peor beyond that- 
time. Therefore, the fermula should — 
not be used for predi ating beyond five. 
years. In general, hcwever, the error 
rate in predicting the temporal distri- "1 
bution of seizures of 6% per year for. 
five years after injury would seem . 
acceptable and supports the general- 
approach used in equation 2. | 

. Regarding the equation for combin- ` 
ing risk factors and the particular. 
weight (9 value) assigned to each, 
these can be partially evaluated using | 
published data. Usirg equation 1, we 
can estimate the incidence of late 
epilepsy for several studies. In these - 
studies, information on the probabili- - 
ty of seizures for al the patterns of 
risk factors is not available. However, 
the percentages of the populations 
with a particular risk factor are. 
described. Accordingly, the 9 values 
can be adjusted 3y the reported ae 
percentage with that factor and an 
approximation of tne expected inci- ^ 
dence of posttraumetic epilepsy caleu- rt 
lated for each study. V 
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For the Walker and Jablon: data, 
there were three primary characteris- 
tics of &he injured population: missile 
wounds constituted 88.695 of the total 
population; unconsciousness, 59.4%; 
and brain injury, 44%. Using .89 of the 
. 9 value for missile injury (.178), .59 of 
- the 8 value for unconsciousness (.0297), 
. 44 of the average of the 9 values for 
injury to the various brain areas 
(066), we can compute an expected 
incidence of late epilepsy as follows: 

P, = 12— (1— .178) (1 — .066) 
(1 — .0297) (1.19) 
P, = 3135 


o Thus, in the group of 739 studied by 
Walker and Jablon, 31.35% or 232 
would be expected to develop late 
_ epilepsy, a figure reasonably close to 
. the 202 cases of late seizures over a 
-ten-year period reported by those 
investigators. 

. For his series of closed head inju- 
. ries, Jennett* states that one third had 
- posttraumatic amnesia that lasted for 
< more than one hour and one third had 
. Skull fractures, the majority of which 
. were linear. Using one third of the @ 
< values (.05) for these factors, we caleu- 
“late the expected incidence of late 
. epilepsy, using these adjusted values 
-of 9, as follows: 

P, = 12 — (1— .0165) (1 — .0165) (1.19) 
P, = .0489 

Thus, in Jennett’s group of 5,378 
cases, 4.9% or 263 are predicted to 
develop late epilepsy, a figure reason- 
_ably close to the 242 observed over a 
. 23-year follow-up period. | 

. Caveness et al* have reported the 
“Incidence of seizures in Korean War 
veterans with either blunt or missile 
wounds of the head. Of 159 with blunt 
.head injury, 30.5% suffered brain 
-damage and 56.5% had a period of 
posttraumatic unconsciousness. Of 197 
-with missile wounds, 69% suffered 
some brain damage and 89% had some 
period of unconsciousness. Adjusting 
the 6 values as for the two previous 
studies, we calculate expected inci- 
-dences of late epilepsy for blunt injury 
as follows: 

1.2 — (1 — .0458) (1 — .0283) (1.19) 
.0966 




















P, 
P, 
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P, = L2 — (1 —.20) (1 — .104) (1 — .0445) 
(1.19) 


P, = .385 


Thus, of the 159 blunt injury cases, 
our model predicts 9.66%, or 15 cases, 
with late epilepsy. Caveness et al 
reported 26 such cases. For the 
missile-injured population, the predic- 
tion is 76 eases whereas 85 were 
observed. 

The characteristics of the groups 
studied by Phillips* are not described 
in detail; he states only that complica- 
tions were rare. If we assume the 


operation of a single minimal risk 


factor (6 = .05), we calculate an 
expected incidence of late epilepsy as 
follows: 

P, = 1.2 — (1 — .05) (1.19) 

P, = .0695 


In one series of 2,000 patients, he 


found 190 cases of late epilepsy; our 
model predicts 139. In another series 
of 500 closely studied patients, he 
reported 31 cases of late epilepsy; our 
model predicts 35. | 

In two studies of populations with 
injuries described as dura-penetrating 
missile wounds with brain damage, 
Russell and Whitty® reported 48% 
with seizures and Russell and Davies- 
Jones' reported 42% with seizures. 
Using the risk factor for missile 
wound (.20) and the average of the 
9 values for injuries to various brain 
areas (.15), we caleulate an expected 
incidence of late epilepsy as follows: 

P, = 12(1—.20) (0 — .15) (1.19) 
o = oo 

Thus, we would expect 39% of these 
populations to develop late epilepsy, a 
figure reasonably close to the 42% and 





ü od 


— 43% observed. 


FUTURE APPLICATIONS FOR 
THE MATHEMATICAL APPROACH 


For the studies just described, the 
mathematical model fits well with the 
observed data. The average error is 
1.84% and the mean absolute deviation 
is 3.13%, so that the formula predicts 
with better than 9576 accuracy the 
incidence of posttraumatic epilepsy. 





With such formulae, the task of evalu- 


ating the effects of prophylactic anti- 


convulsive medication in head-injured 
persons should be lessened because, 
using this model and the equations, 
the expected seizures if the experi- 
mental population were untreated 
may be predicted and compared with 
the observed seizures in the treated " 
population. Thus, the experimental 
population serves as its own control. 

Finally, it should be no:ed that this 
is a first attempt to quantify the 
prediction of posttraumatic epilepsy. 
Perhaps with detailed follow-up of 
cases of head injury from civilian and 
war casualties, precise information 
may be obtained to refine the model, 
the equations, and the 9 values. 


Richard Harris assisted in developing the 
model. Harold Delaney critiqued the manuscript. 
Listings of computer programs :o perform the 
calculations are available on request. Part cf this 
work was performed on an Altair 8800B comput- 
er on loan from the Pertee Computer Corpora- 
tion, Microsystems Division. 
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105 consecutive, adult, hospital- 
ipsMbohe wlth scquired unilateral 
paisy, in 63 the central 
 ipvolved—usually due to 
, tumor ar trauma affected 
ganglionic neuron; and in 13, post- 
. gangiionic-damage was sustained trom a 
—. water of causes. The preponderance of 
_ first seurcn invelvement by stroke is in 
part a reflection of patient sampling, but 
“empliasizes the tact that central causes of 
ynes's-sendreme are common. 
Aseh Neurol 36:13-18, 1979) 























iy awailable study of Hor- 
yrdrome in a general 
pulsation is based on a retro- 
review. of 216 patients 
the University of Michigan 
1-year periad.’ Involvement 
Pe anslionic (second) neuron, 
‘aay by malignant tumor, was over- 
-whelning y the most common cause of 
-oculesympathetie paresis. In only 9% 
was x ceriral neuron location identi- 
fied. and in only a single individual 
- was the postganglionic neuron 
sdere: imolicatec (Table). 
yrimson and Thampson’s’ report 
5: patiente with oeulosympathetic 
“is selectively referred for pupil- 
hy, the central neuron was 
m ory 6% (Table). 
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PATIENTS 


One hundred ‘consecutive, adult (age 16 
or older) inpatients with acquired unilater- 
al oculosympathetic paresis were personal- 
ly evaluated during a 7'4-year period. 
Neither bilateral Horner’s syndrome nor 
combined sympathetic and parasympa- 
thetic pupillary abnormality was included. 
Patients were seen in neuro-ophthalmic 
consultation throughout the Los Angeles 
County-University of Southern California 
Medical Center, but the majority were 
from the neurology service. 

The diagnosis of oculosympathetic palsy 
was based on the clinical finding of unilat- 
eral miosis accempanied by at least one 
other sign—ptosis or loss of facial sweat- 
ing. Occasional patients were tested with 
5% cocaine eye drops to confirm sympa- 
thetic impairment.’ 

Photographs of the eyes were taken of 
two thirds (64) of the patients; rarely, prior 
facial photographs were available for 
comparison. Pupil size was evaluated in 
both bright and dim light. Recently empha- 
sized “sympathetic dilatation lag”‘ was 
evaluated in several patients by examining 
Polaroid photographs of the pupils taken 
after five seconés of darkness. 

Identification of the involved sympa- 
thetic neuron was based primarily on the 
associated neurologic and radiographic 
findings, occasionally aided by testing with 








. eral localization was not aztempted. 


1% hydroxyamphetamine eye drops*^ — 
Pathological confirmation of the etiology 
was frequently available, but dissection of .. 
sympathetic pathways to confirm a periph- 









Although the initia: intramedullary 
course of the oculosympathetic fibers is . 
probably polysynaptie, the term "central" 





_or "first" neuron serves as a aseful desig- 


nation for the poorly loealized pathway > 
that extends from the diencephalon to the —.- 
upper thoracic spinal cord. The pregan- 
glionic or second neuron arises in the later- _ 
al gray column of the spinal cord (C-8 to 
1-2) and terminates at the base of theskull ^. 
in the superior cervical sympathetic gan ^. 
glion. The postganglionie or third neuron 20 
ascends in the carotid sheath. and then _ 
accompanies the nasociliary branch of the... 
trigeminal nerve before reaching the pupil- 
lary dilator muscle. Sympathetic fibers i 
regulating sweating in zke lower part. ob os 
the face travel with the internal maxillary = 
branch of the external carotid artery, and ^. 
are spared in distal invclvement of the- 
postganglionie sympathetic neuron. EM 









RESULTS 


The patients rangec n age from 18. 
to 78 years, with an average age of 49. — 
years. Seventy percert were men. — 
(The current average ege of al o 
patients admitted to the neurology — 
wards at this medical eenter is 42, and > 
55% are men.) The right side was 
involved in 47 patients anc the left in 
53. All patients had miosis, 93 exhib- — 
ited definite ptosis, end decreased . 
facial sweating was clearly visible in — 
28. In seven patients each, cocaine > 
confirmed the sympathetic etiology — 
and hydroxyamphetamine resolved an 
ambiguous localization. Herner’s syn- 
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Causes of Oculosympathetic Palsy 


Central (first) neuron 
Lateral medullary infarction 
Other brain stem infarction 
Cerebral infarction 
Cerebral hemorrhage 
intracranial tumor 
* Trauma (including surgery) 
Multiple SC Grasis 
Syrinx 
Transverse myelopathy 
Other / unknown 
Preganglionic (second) neuron 
Thoracic and neck tumor 
Trauma 
Surgical 
Nonsurgical 
_ Other/unknown. 
Postganglionic (third) neuron 
intracranial tumor (cavernous sinus) | 
Trauma (including surgical) - 
. Vascular headache 
.. Other/unknown - 
Unknown localization 


 drome was unaccompanied by other 
- neurologic signs or symptoms in 12 
patients, but in only two individuals 
^was the sympathetie paresis truly 
isolated, without any other signs or 
symptoms. 
~The central neuron was implicated 
n nearly. two thirds (63) of the 
- patients—most commonly in the brain 
stem (44 patients), but deep cerebral 
hemisphere damage was the cause of 
. Horner's syndrome in 15 patients, and 
"the spinal eord was involved in four 
individuals (Table). Preganglionie or 
-second neuron involvement occurred 
vithin the thorax (14 cases) and, less 
commonly, in the neck (seven cases). 
Postganglionic neuron involvement 
-resulted from tumor in the region of 
-the cavernous sinus (seven cases) or 
from presumed ischemia and edema 
-of the internal carotid artery sheath 
| (three cases). 
. Oeulosympathetic palsy. resulted 
from vascular disease in about half 
(48) of the patients (Table). Infaretion 
of the brain stem (36 cases), especially 
the lateral medulla (19 eases), was the 
most common event. : 

Tumor involved the cavernous sinus 
. In seven instances (four nasopharyn- 
geal or nasal sinus carcinomas, and 
three metastases from distant pri- 
maries) and the deep cerebral hemi- 
sphere in two cases (astrocytomas). 
Tumors of the lung and thorax that 
resulted in oculosympathetic damage 
were divided between mediastinal 


Du 
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Grimson 
Giles and and 
Henderson’ Thompson’ 


Present 
Study 
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(six) and pulmonary apex (eight) local- 
ization. Six of the eight patients with 
tumor at the pulmonary apex had 
signs of brachial plexus invasion. 


Seven instances of preganglionic sym- 


pathetic damage resulted from carci- 


noma of the lung, five from breast 


cancer, and one each from mediastinal 
infiltration by leukemia and by sarco- 
ma. 

The six eases of surgical trauma 
were divided among all three sympa- 
thetic neuroris, but half resulted from 
attempts at direct carotid artery 
puncture for angiography. Four of the 
five cases of nonsurgical trauma 
involved the preganglionic neuron—all 


in combination with brachial plexus 


damage. The absence of patients with 
cervical spinal cord trauma suggests 
underdiagnosis, considering the large 
number of patients admitted tc our 
hospital following head and neck trau- 
ma. 

One case each of porphyria, carotid- 
orbital ischemia, compression from a 
subdural hematoma, cysticercosis 
with probabie secondary brain stem 
infarction, and a large arteriovenous 
malformation of the posterior fossa 
were represented. 


COMMENT 


Establishing the diagnosis of Hor- 
ner’s syndrome may be particularly 


difficult in two groups: (1) apparently 


healthy individuals with isolated mild 
lid and pupillary narrowing of un- 


apparent after five 
ness than after 15 seconds.’ 


cnown duration and (2) very? ill 


i aaien with stupor or coma whe have 


multiple neurologic abnermalitigs in- 
cluding anisocoria in the face of brisk 
pupillary light reactions. In the first 


group, differentiation of oculosy mpa- 


thetic paresis from "normal" anisoco- 
ria and palpebral fissure asymmetry’ 
is required, and photographic and 
pharmacologic tests will assist in diag- 
nosis. 

Pupillary inequality resulting from 
Horner’s syndrome is more apparent 
when the pupils are dilated. Because 
the sympathetically denervated pupil 
enlarges both more slowly as well as 
less completely, a photograph cf the 
pupils taken five seconds after the 
lights are turned of captures maxi- 
mum anisocoria.' The pupillary in- 


equality of simple or central anisoco- 


ria is less exaggerated by darkness 
and, in particular, will be no more 
seconds of dark- 


_ Pharmacologic testing of the pupils 
is of most help in ambulatory pasients 
where the presence (cocaine test) or 
localization — (hydroxyamphetamine 
test) of sympathetic impairmen: is in 
doubt. In acutely ill patients, the 
immediate benefits of eye drop test- 
ing using these agents are limited, 
corneal exposure and prior cerneal 
reflex testing may aiter the amount of 
drug absorbed, and the resultant 
pupillary dilation may obscure signs 
of neurologie deterieration. 

Cocaine eauses accumulation of nor- 
epinephrine at the dilator musele by 
interfering with its reuptake zt the 
terminal sympathetic nerve endings. 
When the sympathetic caain is inter- 
rupted at any level, norepinephrine is 
no longer released at the neuromuscu- 
lar junction and the normal mycriatie 
effect of cocaine is lost." Hydrozyam- 
phetamine releases norepinephrine 
from the terminal sympathetic nerve 
endings and dilates the pupil only 
when the postganglionic neuron is 
intact. 

Inpatient selection in the present 
study largely eliminated “healthy” 
patients with isolated Horner’s syn-. 
dromes and emphasized moribund 
patients with severe strokes. When 
miosis is associated with ipsilateral 
anhydrosis, the diagnosis of sympa- 
thetic impairment is straightforward. 
In patients with deep intracerebral 
hemorrhage, facial sweating is often 
profuse on the hemipiegic side and 
absent on the side of the hematoma. 
In addition to these dramatic exam- 
ples, asymmetry of facial sweating 
was of considerable value durirg the 
summer in a hospital that is nct air- 
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ty " loea] heat using an 
teat limo did not prove 
in ndhcing sweating in the 
tients tried, and more elaborate 
sthods such as a hot bath or 
"general seemed inappro- 
: clinica! situation. 
of the palpebral fissure, 
down” ptosis of sympa- 
redaxation in both upper 
ES wes appreciated less 
5 ine appearance of 
is alone. Fissure narrow- 
e of a eentral lesion may 
distir guish from widen- 
j ‘posite palpebral apera- 
5 al with hemiparesis. Oe- 
Yee | stuperous patient with 
owd awaken to demon- 
eral ptosis, but more 
tke pupils became equal as 
E can i ion cB and 








































* minor signs. of oculo- 
eücit such as conjuncti- 
r enc deereased ocular 
: e not *elpful in the pres- 

. A sttering onset of 
"Upáromr was seen in sev- 
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eral patients with brain stem infarcts, 


but no clear-cut instance of premoni- 
tory sympataetic overaction or “irri- 
tation” was witnessed. 

Reflex testing of sympathetic pupil- 
lary dilation «the ciliospinal reflex’) is 
technically difficult to evaluate in 


restless and uncooperative patients, 


and usually proved of more help in 
determining lid closure strength. The 


. parasympathetic component and the 


lack of brain stem participation in the 
ciliospinal reflex (unless the face is 
stimulated) “urther limit the useful- 
ness of such psychosensory pupillary 
testing at the bedside. 


Because most of our patients had 
multiple neurologic signs, the identifi- 
cation of the involved sympathetic. 


neuron was -arely difficult. However, 
hydroxyampaetamine testing proved 


third neuron. involvement in patients 


with widespread metastases even 


when cliniea. localization. seemed ob- 


vious. (One patient, not in the study, 


who had prominent supraclavicular 
lung cancer metastases and serial 
bilateral ocalosympathetic | 
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CORRECTION 


Error in Table.—In the article titled “Subacute Demyelinating Polyneu- 
ropathy Responding to Corticosteroid Treatment,” published in the 
August ARCHIVES (35:509-5:6, 1978), an error occurred i in Table 1. The 
correct entry No. 2 under Sensory Functions was omitted. It should read 
as follows under the Pain end Touch column: 2 Dim to midealf or 
midforearm; total loss to ankle or wrist; and it should read as follows 
under the Vibration and Position Sense: Dim to ankle or wrist; total loss to 
toes or fingers. The numbers 2, 3, 4, should now be changed to read 3, 4, 
and 5 respectively, with the cerrect entry 2 added. 
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appropriate, patients with deep cere- 
bral hemisphere infarcts should be- 
tested with hydroxysmrphetamine to. 
distinguish diencepha ic (first neuron) 
localization*^ from possible carotid 
sheath (third neuron] isehemia asso- 
ciated with carotid arzery occlusion.“ 

The patients discussed by Grimson | 
and Thompson’ (Tabe) reflect their. 
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.* The EEG findings in 25 children with 

noyamoya disease were studied. Charac- 
teristic findings such as posterior slow, 
centrotemporal slow (CT slow), “rebuild- 

ip” after the end of hyperventilation, and 
“sleep spindle depression were observed. 
Posterior slow activity was mainly ob- 
served in the EEGs examined within a 
‘short period (mean, 10 months) after 
onset, CT slow activity after a longer 
period (mean, 28 months), and a diffuse 
Aow-voltage pattern after these periods 
(mean, 56 months). Buildup after the end 
of hyperventilation, which we refer to as 
"rebuildup," was discovered in more than 
half of the cases. 

- (Arch Neurol 36:16-19, 1979) 


M oyamoya disease’ was described 
"^ by Suzuki and colleagues as a 
disorder showing abnormal netlike 
vessels (hereafter referred to as 
"moyamoya" vessels) at the base of 
the brain on the carotid angiogram. 
The pathogenesis of the disorder has 
not yet been clarified, and the symp- 
toms and angiographic studies differ 
in children and adults. The main 
symptoms in children are transient 
hemiplegic attacks, mental retarda- 
tion, and fine involuntary movements 
of the extremities, while in adults, 
there may be intracranial hemorrhage 
“with severe headache and loss of 
consciousness. On sequential angio- 
graphie studies, moyamoya vessels 
Show remarkable and progressive 
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in Children With Moyamoya Disease 


Nais Kodama, MD; Yasunori Aoki, MD; Hatao Hiraga, MD; Tokuc Wada, MD; Jiro Suzuki, MD 


changes in children whereas in adults 
they show less prominent changes. It 
has been believed that the electroen- 
cephalogram (EEG) has little or no 


value in the diagnosis of this disease 


even though slight abnormalities have 
been reported.’ However, we believe 
that the EEG can play an important 
role as a means of screening, since we 
have found charaeteristie features in 
children with moyamoya disease. 


PATIENTS AND METHODS 


Our study included 25 children under 13 
years of age (Table) The EEG records 
were made from three days to 72 months 
following the onset of symptoms. ‘The 
international 16-26 electrode system. was 
applied. Waking records as well as activa- 
tion records produced by photie stimula- 
tion, hyperventilation, and sleep were 
analyzed. 

The following characteristies were evalu- 
ated: (1) slow wave activity, whieh was 


classified into two types aecording to the 


location of its appearance: posterior slow 
(P slow) and centrotemporal slow (CT 


FPI—AI 


slow); (2) diffuse low-voltage pattern, by 


which is indicated diffuse low-amplitude 


activity of variable frequencies from theta 
to beta activity with or without laterality; 
(3) changes with hyperventilation; (4) sleep 
spindles; (5) degree of EEG abnormality, 
which was classified into five grades: 
normal (N), borderline (B), slightly abnor- 
mal (A,), moderately abnormal (A,) and 
severely abnormal (A; (6) relation be- 
tween the degree of EEG abnormality and 
the phase of angiographic ündings (The 
angiographie findings cf moyamoya cases 
were classified into six phases, I through 
VI, according to Suzuki and Takaku2 
Correlation between degree of EEG abnor- 
mality and angiographic phases was evalu- 
ated. All the angiograms were performed 
within two weeks before or after the EEG 
recordings.); and (7) correlation between 
the more involved side on EEG and neuro- 
logical symptoms. 
| ^RESULTS 
Siow Wave Activity 

Seventeen cases showed P slow 
activity, whieh was characterized by 
high-amplitude, monorhythmie waves 
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Fig 1.—Electroencephalogram of patient 9, showing P slow and anteror domnant 
high-voltage slow activity. Calibration: 50 nV and one second. Same calibration is used in 


all figures. EMV indicates eye movement vertical. 
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Summary of Electroenc cephalographic and Clinical Findings e 
EEG Findings — 
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M c en carotid angiography by Suzuki and Takaku.’ First figure indicates angiographical phase of more involvec hemisphere on EEG; 







ing witha paroxy T or non- slow activity, the EEGs were per- case. In 14 cases, buildup of slow 
at ern, more dominant formed from three days to 42 months waves began to appear soon after the 
r area of one hemi- after the onset. The mean duration original buildup had returned te the 
Y was suppressed was ten months. In four cases that ^ prehyperventilation pattern. This 
oenise the eyesand was remark- showed CT slow activity, the duration phenomenon, designated as "rebuild- - 
deercas: nd ¢ durirg sleep. In five was from 14 to 48 months. The mean up," continued for more than one 
es, sbmplar anterior slow activity duration was 28 months. minute, and in some eases confusion | 
Oaecompany P slow activ- | Was recognized (Fig 4X 














































Diffuse Low-Voltage Pattern 
a Four eases: showed! CT slow activity, This was found in four cases in Sleep Spladies 2 Jd 
hierv wee characterized by moderate- ^ which the EEGs were taken from 42 to Sleep spindle depression was found P 
i *-amplitude: polyrhythmie T2 months following the onset (Fig 3). — in 21 cases. A sleep record was not > 
speazing ecntinuously in cen- The mean duration was 56 months. taken in one case. It was observed on 
zal areas, more dominant in / | the same side of P slow and CT slow 


bere. E "Hs was not sup- Changa Wit Hypsrventitalion activity and also on the involved side = 


ing the eyes and Hyperventilation was done in 20 as suggested by neurologic Sy mp- T ; 
ing sisep (Fig 2). cases. Buildup of slow waves by hyper- toms. | 





œ between the onset of ventilation as well as return to the Degree of EEG Abnormality i 
z md the EEG recording  prehyperventilation pattern within 20 Pure 





dida zio the location of to 60 seconds after the termination of Of 25 cases, 20 wer» classified as SA. 
n Wf ceses that showed P hyperventilation was observed in each and five as A.. 





ch Neuroi—Yol-38. Jen 1979 |  Moyamoya Disease-Kodama et al 17 




















reek 


PI e aes pene mn along ta m rmn P nuu 
F8 T Eves Ores Crests nr 
: . PN ne vm SD O07 IT Im pup reat am T, A un s uf Im ra A ueni, Fa e ie I NR e Pe Jm PI 


o Bea A 


Lu nn Ns PPM 


: E a OE M een Pr PPS e e A S, PI Pee S Vv e al NON f E 
Q1 
| vet et e Pr PSI Re 7T Ines fap dato viveret 


: POP MISI PS nn foes aa calc ciel Uo Ne Odd M 
E- oo. a S a 


Fig 2.—Electroencephalogram of patient 20, showing CT slow activity (C, and T,), which 
3 continues even after eye opening. 


Fig 3.—Electroencephalogram of patient 24, showing diffuse inactive pattern of tow- 
amplitude and variable frequencies from alpha to beta e Left hemisphere is more 
inactive. 


were found in 19 of 25 cases. The 
involved side, where P slow and CT 
slow activity and sleep spindle depres- 
sion were observed on EEG, corre- 

- sponded to the side suggested by 
neurological symptoms in all 19 
eases. 


Relations Between Degree 
of EEG Abnormalities and Phase 
of Angiographic Findings 


: - Twenty cases with moderate abnor- 
5 malities (A) in the EEG were distrib- 
- uted among the five angiographic 
. phases of moyamoya disease. No 
-important relationship was found be- 
"tween EEG findings and angiograph- 
. ie phases. The cases showing P slow 
activity were also evenly distributed 
among the phases. 


COMMENT 


The electroencephalographic. find- 


Correlation Between More 
Involved Side on EEG 
and Neurological Symptoms 


Unilateral neurological symptoms clearly demonstrated that the EEG i in 
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ings in moyamoya disease have been - 
regarded as of no diagnostic value on _ 
the grounds that even when abnormal — 
findings are present, they show no. 
characteristic features.’ Our study has 








m children with: "mogamoya disease 





shows characteristic findings such as 
P slow and CT slow activity, rebuild- 
up, and sleep spindle depression. 
Yoshii and Kudo‘ reported an exces- 
sive response to hyperventilatior. but 
placed no emphasis en P slow o» CT 
slow activity. 

In moyamoya | disease of children, P 
slow activity is different from the 
nonspecific posterior slow waves’ in 
normal children. This P slow activity 
stands out clearly from the back- 
ground activity, appearing paroxys- 
mally or continuousiy. Most P siow 
activity is unilateral. corresponding to 
the side of major involvement, and | 
appears in the same proportion of 
eases between age of 1 year and 7 
months and age 10 years. Conseqient- 
ly, P slow activity is easily discrimi- 
nated from nonspecific slow waves. 
Abnormal posterior slow activity is 


| seen in various disorders, such as head 
injury, 


brain tumer, or petit mal 
absence? This posterior slow wave 
activity is generally divided into two 
categories: one is monorhythmie slow, 
projected from deep portions of the 
brain, and the other is polyrhythmie 
slow, demonstrating a localized super- 
ficial focus in the occipital areas. Most 
of the cases of head injury in children 
show posterior slow waves that are 
presumably projeeted from the cen- 
trencephalon." Slow waves seen in 
petit mal absence also seem related to 
this mechanism. Martnus e: al 


reported two types of posterior slow 
activity associated with cere dellar 


tumor. They are monorhythmic poste- 
rior slow activity, presumably pro- 
jected from the deep portion cf the 
brain due to high mtracranial pres- 
sure and enlargement of the third 
ventricle, and polyrhythmic slow ac- 
tivity, presumably produced by local- 
ized circulatory disturbance o? the 
occipital lobe due to vascular compres- 
sion by the cerebellar tumor. Since the 
slow waves are monorhy thmic, are 


‘suppressed by opening the eyes, and 


disappear or decrease during sleep, P 
slow activity might be interpreted as 


the result of disturbances involving. 


the deep structures in the brair. The 
similar wave pattern of anterior slaw 


activity, which oftem appears in cases 
"with P slow activity, may also be 


projected from the same portion of 
the brain. On the other hand, C^ slow 


„activity is considered to indicate a 
disturbance of the cortex because it is 
polyrhythmic, not suppressed by open- 


ing the eyes, and continues curing 


sleep. 


According to Suzuki and Taxaku, 


 angiographic features cf moyemoya 
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fuse. a lea vv! tage pattern at a 
“time (mean, 56 months) The 
xd EEG changes with time 
fect the degree of slowly 
' «lreulatory disturbance. 
ye Pe actmity, which appears 
stage in the posterior area, 
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epa ogram of patient 2. Rebuildup is shown after end of hyperventi- 
et vare minutes ang 30 seconds later. Center, 20 seconds later. Right, 50 


nantly in the posterior areas: one is- 
the greater likelihood of posterior 
slow waves in children whether of 


nonspecific or pathological origin, and 
the other is the absence of a mecha- 
nism interfering with slow-wave pro- 
jection from the centrencephalon to 


the posterior area because the circula- 


tion of this area is still kept intact at 
the early stage. We would like to think 
that the latter is more likely, because 
P slow activity accompanied similar 
waves in the anterior areas in five 
cases. At the next stage, when CT 
slow activity appears on the EEG, the 
cerebral circulation decreases in the 
centrencephalon as well as in cortical 
areas. The disappearance of P slow 
activity may be due to either an inca- 
pability of “producing slow waves by 
the damaged centrencephalie regions 
or interference with projection of this 
slow wave because of cortical dam- 
age. 1 | 

At a late stage, the appearance of 


the diffuse low-voltage pattern is 


interpreted as due to far-advanced 
isehemia in both centrencephalie and 
cortical portions of the brain. Al- 
though our present lack of knowledge 
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of the precise mecharisms involved i 


found in most of the shildren showin 


_ of CO, concentratior in blood due te 
hyperventilation causes vasoconstrie 
tion of the small arzeries in the brain 


ported. This rebuilcup may be consid-. 
ered a typical phenomenon related to. 


moya disease in children is rarely 





the production of P s.ow and CT slow 
activity precludes acvantageous dis- 
cussion beyond the points already 
mentioned, we emphasize from our 
data the fact that tke EEGs in chil- 
dren with moyamoys disease change 
from P slow to CT siow activity and 
diffuse low-voltage pattern as time 
passes. ; 

It was also observed that buius 
after hyperventilation in this disease: 
showed characteristic patterns. After 
the end of hyperventilation, the build- 
up of activity decreased or disap- 
peared as the EEG returned to the 
pattern prior to hyperventilation. 
Then, after intervals of 20 to 60 
seconds, slow waves sterted to build: 
up again and some patients seemed. 
confused.  . = 

This "rebuildup" was not found in. 
any of our adult patients but was. 










































P slow or CT slow aczivity. The mech 
anism of buildup dur:ng hyperventila 
tion has not been coripletely clarified 
One report suggests tha? the lowerin 


which disturbs blood floew.* However 
this will not explam :he rebaildup. 
seen in this disease, which has not, te 
our knowledge, been previously re 





moyamoya vessels a: the base cf the 
brain, since it appears frequently in. 
childhood eases with abundant moya- 
moya vessels while it seldom appears | 
in children or in most of the adult 
cases with scanty meyamoya vessels. 

It is generally believed that moya 


accompanied by ecnvulsions. Howev 
er, Nishimoto and Mizukawa* report 
convulsive seizures in 12% of children 
Moyamoya disease may in these cases 
be mistaken for id:opathie epilepsy. 
Some of our patierts were treated as- 
epileptic because o? repeated tran- 
sient ischemic attacks or a drowsy 
state due to hyperventilation, In. 
another case, P slow activity itself was 
mistaken for an epieptie discharge. — 
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Body Computerized Tomography and the Thymus 


John F. Aita, MD, William M. Wanamaker, MD 


* Preoperative body computerized to- 
mography (CT) should be of value in 
depicting the size, extent, and location(s) 
of the thymus in myasthenic patients 
undergoing thymectomy. To date, we have 
been unable to visualize the thymus in 
three patients with myasthenia gravis 
using body CT. However, in two non- 
myasthenic patients, large thymomas 
were clearly delineated. 

Although application of this technique 
currently appears limited by the size, loca- 
tion, and density of the thymus and the 
resolution of the scanners, we feel that CT 
of the mediastinum is an indicated proce- 
dure in the evaluation of the patient before 
thymectomy, especially in those myas- 
thenic patients with a high risk of thymo- 
ma. 

(Arch Neurol 36:20-21, 1979) 


Ma patients with myasthenia 

gravis undergo thymectomy for 
treatment of their disorder. In some 
centers thymectomy is performed via 
transcervical approach, while in others 
the anterior mediastinum is entered 
by splitting the sternum. 

The thymus is seldom visualized or 
identified on preoperative roentgeno- 
grams of the anterior mediastinum 
using conventional radiographic tech- 
niques, including tomographic studies. 
The location(s), extent, and size of the 
thymus or invasiveness of a thymoma 
often remains unknown preoperative- 
ly even in the case of an enlarged 
thymus. Occasionally with a thymoma 
one can appreciate radiologic evidence 
of a mass, or compression, erosion, and 
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invasion of surrounding structures. 
Thus, the surgeon frequently enters 
the anterior mediastinum with little if 
any preoperative knowledge about the 
size, extent, or location(s) of the 
thymus; this is occasionally true even 
intraoperatively during transcervical 
thymectomy. 

Because of these problems, we are 
currently studying the potential value 
of prethymectomy body computerized 
tomography (CT) of the anterior 
mediastinum in an attempt to provide 
the surgeon with information con- 
cerning the location(s), size, and 
extent of the thymus. Three cases of 
myasthenia gravis and two cases of 
thymoma in nonmyasthenic patients, 
with their body CT scans, are 
presented. 


REPORT OF CASES 


CASE 1.—An 80-year-old man noted inter- 
mittent diplopia in July 1975 and ptosis 
with fatigue in May 1976. In November 
1976, the total resolution of diplopia and 
ptosis with edrophonium chloride secured 
the diagnosis of ocular myasthenia gravis. 
Neurologie examination disclosed ptosis 
and incomplete medial excursion of the 
right eye. Chest roentgenogram showed 
coronary artery calcification. Conventional 
tomograms and CT of the mediastinum 
(Fig 1) showed no abnormalities. Because 
of his age and concurrent disease, thymec- 
tomy was deferred. 

CASE 2.—A 23-year-old man noted weak- 
ness of arms and legs and decreased endur- 
ance in August 1976. His symptoms 
increased until November 1976, at which 
time the diagnosis of myasthenia gravis 
was made by a positive response to the 
edrophonium tes:. Results of laboratory 
studies, including lupus erythematosus 
preparation, antinuclear antibody levels, 
and antithyroid antibody levels, Coombs’ 
test, and smooth and striated muscle anti- 
body were normal, except for a depressed 
platelet count of 87,000/cu mm, with anti- 





Fig 1.—Case 1 (myasthenic). Body scan 
through upper part of chest, showing no 
abnormality. Arrow, area where thymus 
would be expected to appear. 





Fig 2.—Case 2 (myasthenic). Body scan 
through superior portions of thorax, imdi- 
cating no evidence of thymus. Arrow, area 
where thymus would be expected to 
appear. 
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Fig 3.—Case 4 (nanmyasthenic). Body 
scam of chest depicting a thymoma 
terrw). 





Fig 4.—Case 5 (nonmyasthenic). Body 
scan of thorax deiineating a thymoma 
(arrow). 
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Length, 


Width, 


5 (Thymoma) 75 60 





Breadth, Extensicns, 


48 


*Patients 1 tFrough 3 had myasthenia gravis; patients 4 and 5 did not. 
+This thymorra contained a 15 x 30-mm encapsulated thymoma. 


platelet antibedies. Repetitive stimulation 
and electromyographic (EMG) studies were 
consistent with myasthenia gravis. Pyri- 
dostigmine bromide time-span treatment 
gave complete relief of weakness. Lateral 
tomography cf the chest was normal, as 
was CT of the mediastinum (Fig 2). 

Thymectomy, performed through a 
sternotomy approach, on April 18, 1977, 
showed a hyperplastic thymus measuring 
80 x 50 x 20 mm and weighing 34 g. 

Cask 3.—A 31-year-old woman noted 
ptosis and diolopia in March 1977. The 
edrophonium test response was positive 
and pyridostigmine bromide, 30 mg every 
four hours, intially controlled the symp- 
toms. Howeve-, weakness progressed rap- 
idly so that oy June 1977, 180 mg of 
pyridostigmine bromide every two hours 
no longer cortrolled the symptoms and 
caused severe zalivation and gastric hyper- 
motility. Physical examination indicated 
ptosis and gen»ral muscular weakness with 
rapid fatigue. Results of laboratory stud- 
ies, including complete antibody screening, 
were normal The EMG and repetitive 
stimulation stidies were consistent with 
myasthenia gravis. Lateral tomography 
and CT of the chest were normal. 

On June 27, 1977, a hyperplastic thymus 
measuring 80x 60 x 15 mm, weighing 
32 g and conteining a 15 x 30-mm encap- 
sulated thymoma was removed through a 
median sterno-omy. 

The following two cases of thymoma in 
nonmyasthenie patients are of interest in 
that CT clea- depicted the location, 
extent, and siz of the malignant thymus. 

Case 4.—A 49-year-old man was found to 
have a large, well-delineated mediastinal 
mass on body CT (Fig 3). Histologically, 
this was an encapsulated lymphoepithelial 
thymoma measuring 70 x 58 X 32 mm 
with two cylindrical extensions measuring 
30 x 15 mm arel 30 x 17 mm. There was no 
surgical eviderce of localized invasion. 

Case 5.—A 42-year-old man had a well- 


defined mass lesion seen with CT of 
mediastinum (Fig 4). This was a well- 
encapsulated lymphoep thelial thymoma 
weighing 116 g and measuring 
75 x 60 x 48 mm. 


COMMENT 


Computerized tomography of the 
body should, by its ability to resolve 
tissues of similar density, provide the 
surgeon with importent information 
about the location(s), anatomic rela- 
tionships, and size of the thymus and 
perhaps about the invasiveness of an 
existing thymoma. Te date, we have 
been unable to demorstrate the thy- 
mus in three patients with myas- 
thenia gravis using this technique 
(Fig 1 and 2). However, body CT clear- 
ly showed the size, extent, and 
location of large thymomas in 
two nonmyasthenic patients (Fig 3 
and 4). 

Thus, it appears that the use of body 
CT to identify the size, extent, and 
location(s) of the thymus preopera- 
tively in myasthenic patients sched- 
uled for thymectomy is currently 
limited by the size, location, and 
density of the thymus and the resolu- 
tion of the current generation of scan- 
ners given the problems of computer 
overswing and computer averaging 
(Table). Since thymoma is an ever- 
possible entity, especially in older 
patients with myasthenia gravis, and 
may be both ectopic and invasive, it 
appears that prethymectomy CT of 
the mediastinum is an indicated 
procedure in evaluation of the 
myasthenic patient and may well 
provide critical information in a 
significant number of cases. 


































.* The antiepileptic effects of carba- 
mazepine and phenytoin were compared 
in a double-blind crossover trial studying 
patients. with primary and “secondary 
generalized seizures and partial seizures 
with motor symptoms. Each "treatment 
period lasted ten weeks. The patients 
were seen every two weeks, and doses 
were adjusted according to plasma levels. 
t was attempted to keep levels in the 
optimal plasma range, ie, 10 to 20 and 4 to 
I0 mg/liter for phenytoin and carbamaze- 
ine, respectively. Twenty-three patients 
entered and 19 completed the study. No 
‘Statistically significant differences were 
found between carbamazepine and phe- 
ytoin with regard to seizure control and 
cute side effects. 

(Arch Neurol 36:22-24, 1979) 


Several reports in the last 20 years 
^" have confirmed the antiepileptic 
properties of carbamazepine (Tegre- 
tol), which has achieved widespread 
usage in the treatment of psychomo- 
tor epilepsy. It has been suggested 
that carbamazepine might be even 
better in the treatment of grand mal. 
Few controlled clinieal trials have 
been performed in which earbamaze- 
pine alone has been compared with 
another antiepileptie drug or placebo 
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Carbamazepine vs Phenytoin 
A Controlled Clinical Trial in - 
Focal Motor and Generalized Epilepsy 


Michael Kosteljanetz, MD; Johannes Christiansen, PhD1; Agnete Mouritzen Dam, MD; 
Birger Stensgaard Hansen, MD; Birgit Blatt Lyon, MD; Holger Pedersen, MD; Mogens Dam, MD 


in the treatment of psychometor 
seizures and other focal seizures.* 

The aim of the present study was to 
compare carbamazepine with pheny- 
toin (Dilantin) in the treatment of 
grand mal and focal motor seizures by 
means of a double-blind erossover 
trial. The target population was adult 
patients with a certain frequency of 
seizures who were followed up in our 
outpatient clinics. 


SUBJECTS AND METHODS 


During a two-year period, 1974 through 
1976, all patients from four neurological 
centers in Copenhagen were consecutively 
considered for the study provided they 
were at least 17 years old and had had four 
or more of the above mentioned seizures 
within six months prior to the trial, Exclu- 
sion criteria were as follows: (1) more than 
a light degree of dementia, (2) known 
alcoholism, (3) known brain tumor, (4) 
pregnancy, and (5) eurrent anticoagulant 
treatment. 

Twenty-three patients entered and 19 
completed the study. Four patients had to 
be excluded during the study, two because 
of allergic rash due to the drugs, and one 
because of multiple generalized seizures in 
the crossover period. One patient did not 
return for control. 

The mean age of the ten males and nine 
females was 32 years (range, 17 to 66 
years). Ten patients suffered from partial 
epilepsy with focal motor symptoms, nine 
of whom had secondary generalization. 
Four suffered from primary generalized 
epilepsy, four from undetermined general- 
ized epilepsy, and one from secondary 
generalized epilepsy. The treatment prior 
to the study is shown in the Table, Two 
patients had suffered from epilepsy less 





than one year, while the mean duration for 
the remainder was 11 years. 

The protocol prescribed two periods of 
treatment, each lasting ten weeks and both 
preceded by a two-week build-up period. 
All medieation except phenobarbital and 
primidone was discontinued gradually 
while carbamazepine or phenytoin was 
increased to a dose of approximately 6 
mg/kg of phenytoin and 15 mg/kg of 
carbamazepine. The patients were random- 
ly alloeated to the groups. Seven patients 


were initially given earbamazepine, 12 


phenytoin. 

^ The dose was subsequently adjusted on 
the basis of plasma levels determined 
biweekly. The trial had open therapeutie 
governing in that the team was divided 
into two groups. Group 1 determined the 
plasma levels and had no access to the 
patients; group 2 took care of the patients 
and adjusted the medieatior, if necessary 
on basis of information from group 1, eg, 
"low. within range," "ten above," etc. 
Thus, group 2 was blinded with respect to 
which drug was used in the single patient. 
The suggested "optimal range" was 10 to 
20 mg/liter for phenytoin* and 4 to 10 


mg/liter for carbamazepine.’ The plasma 
levels of phenobarbital and primidone were - 


kept constant during the trial. Identically 
appearing tablets containing either 50 mg 
of phenytoin or 125 mg of carbamazepine 


: were delivered to the patients in small 


boxes containing their medicine for the 
following two weeks divided into three 
daily doses. 

The blood samples were drawn on the 


same time of the day for the individual 


patient in both periods. Phenytoin in plas- 
ma was determined by gas-liquid chroma- 
tography,* and carbamazepine in plasma 
by thin-layer chromatography as described 
by Christiansen. 


^ 
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"were i seen every two weeks zures, and duration of disease. . toin, and equally often in the rem 
Statistical analysis based on the ing three. This difference between 
models proposed by Grizzle and by drugs is statistically significafit (sign 
: "ras, pu Hiec and Koch' showed neither statistically test, P<.01). Separate statistical - 
m, rash two build-up $ ods Significant period effects nor residual analyses based only or seizures during =: 
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pheaytoin with regard 2 and 3. A satisfactory level was occurred in one patient taking pheny- 
on. of age, sex, previous obtained in 16 patients more often toin and in one taking carbamaze- | 
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“Treatment of 19 Patients Prior to Drug Trial 
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In ten patients, no EEG changes | 


. were observed. In two patients, 
 inereasing focal abnormalities were 
noted. À tumor was disclosed in one of 
them after the termination of the 
trial. The remaining showed deterio- 
ration as well as improvement without 
relationship to the efficacy of the 
treatment. Changes were seen with 
the same frequency on both drug 
regimens. 


COMMENT 


In one of the first reports concern- 
ing the clinical aspects of carbamaze- 
pine, Bonduelle et al found that 
seven of seven patients with pure 
grand mal epilepsy had a "greater" 

 reduetion in the number of seizures 
when treated with carbamazepine. 
Eleven of 14 patients with focal 
epilepsy (except temporal) had the 
.same reduction. Dam et al' found that 
71% of patients with grand mal epilep- 
sy treated with carbamazepine im- 
proved, whereas only 46% with psy- 
. chomotor epilepsy improved. Troupin 
et al*? compared phenytoin and carba- 
 mazepine in two double-blind studies 
- and found the drugs equally effective 
in the treatment of partial seizures, 
mostly of temporal lobe origin, with or 
| without generalization. 

- The outcome of the present crossov- 
'er design is a strong indication for an 
-equal clinical efficacy of the two drugs 
` under the given circumstances. 


. 1 Dam M, Jensen A, Christiansen J: Plasma 
. Jevel and effect of carbamazepine in grand mal 
..and psychomotor epilepsy. Acta Neurol Scand 
. 60(suppl):33-38, 1975. 

' 2. Rodin EA, Rim CS, Rennick PM: The effects 
.. of carbamazepine on patients with psychomotor 
- epilepsy: Results of a double-blind study. Epilep- 
< pia 15:547-561, 1914. 

3. Simonsen N, Olsen PZ, Kühl V, et al: A 
: double-blind study of carbamazepine and diphen- 
. ylhydantoin in temporal lobe epilepsy. Acta 
Jeurol Scand 60(suppl):39-42, 1975. 

4. Troupin AS, Green JR, Levy RH: Carba- 
mazepine as an ‘anticonvulsant: A pilot study. 
2 Neurology 24:863-869, 1974. 

5. Troupin A, Ojemann LM, Halpern L, et al: 
Carbamazepine: A double-blind comparison with 
phenytoin. Neurology 27:511-519, 1977. 

6. Lund L: Anticonvulsant effect of diphenyl- 
. hydantoin relative to plasma levels. Arch. Neurol 
31:289-294, 1974. 

1. Hvidberg EF, Dam M: Clinica: pharmacoki- 

 neties of anticonvulsants. Clin Pharmacol 1:161- 
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Howoven great Em ‘exist 


between the two drugs in adjusting 
the dosage to a satisfactory level (Fig 
2 and 3). The reason is that elimina- 
tion of phenytoin is subject to dose- 
dependent kinetics because of the 
eigen saturation o? the p-hydroxyla- 
tion pathway, whereas carbamazepine 
follows first-order kinetics, 
means that serum level increases 
proportional to the increase in dose. 

The side effects of carbamazepine 
have been reviewed previously." The 
fear of bone marrcw depression has 
been somewhat exaggerated. Leuko- 
penia has been neted, with varying 
frequency.* * However, in two recent 
studies no leukopenia was disclosed 
among 23 and 45 patients, respective- 
ly.:?:5 Information from the World 
Health Organization (WHO), to which 
approximately 20 countries report 
side effects, confirms that the fre- 
quency of reported serious blood 
dyscrasias is indeed low. From 1968 
through 1974, only one death due to 
granulocytopenia and a total of 19 
cases of granulocytopenia/leukopenia 
were. reported. In 1975, seven cases 
were reported on the basis of a total of 
almost 75,000 reports received by 
WHO (Danish Board on Adverse 
Reactions to Drugs, oral communiea- 
tion, May 1977). In our study, a slight 
leukopenia was seen in only one 
patient and when both drugs were 
given. 
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In previous. adie EEG ündings 
durme carbamazepine treatment have 
varied very much and have never been 
uniformly related to seizure con- 
trol." Our findings are in azcor- 
dance with this EEG changes oc- 
curred with equal frequency during 
phenytoin and carbamazepine thera- 
py, and no characteristic changes were 
demonstrated. 

In conclusion, in our adult, nonalco- 
holic outpatients, no difference could 
be disclosed with regard to the effica- 
cy of phenytoin and carbamazepine in 
the treatment of generalized seizures, 
whether primary or secondary gener- 


alized. Thus, the evidence we have 


been able to adduce indicates that 
carbamazepine not only is as effective 
as phenytoin in the treatment of 
psychomotor seizures’ and focal sei- 
zures,* but also in the treatment of 
generalized seizures. 


The statistical analyses were performed by 
Bjérn Andersen, MD. Prof Eigil Hvidberg 
provided assistance. 

The tablets were supplied by Ciba-Geigy. 
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single abscess in the dominant 


REPORT OF CASES 


Case 1.~A 35-year-old woman was 
admitted to AkKegheny General Hospital, 
Pittsburgh, on Sept 17, 1976, for the abrupt 
onset of fever, headache, stiff neck, and 
progressive diserientation that had begun 
two days before. In 1963, cardiac angiogra- 
phy for cyanote congenital heart disease 
had demonstrated a high ventricular septal 
defect, pulmorary hypertension, and a 
patent foramen ovale. Àn intrauterine 
contraceptive Gevice had been inserted in 
1974 after three uncomplicated pregnan- 
cies. 

Examination: showed a restless, unre- 
sponsive patient with fever, stiff neck, 
eyanosis, loud systolic and diastolic heart 
murmurs, pyorthea, and a moderate vagi- 
nal discharge. Pupils and optic fundi were 
normal. Lumbar puncture yielded cloudy 
fluid under a pressure of 42 em H,O, 
containing 4,020 neutrophils, 54 lympho- 
cytes, and 1,31€ RBCs per cubic millimeter; 
protein level was 437 mg/dl, glucose 10 
mg/dl, but there were no microorganisms 
on Gram stain or culture. Twenty million 
units of penicilin G potassium and 4 g of 
chloramphenicol were administered intra- 
venously daily. No corticosteroids were 
given. 

A technetium Te 99m brain sean on 
admission showed areas of increased 
uptake in the left frontal and right posteri- 
or parietal regions. Early CT scans of the 
brain were vitinted by movement artifacts. 
One of five blood cultures obtained prior to 
antibiotic therapy grew Peptostreptococ- 
cus. 

The patient. was conscious by the third 
day and thereafter showed uninterrupted 
improvement although fever to 39 and 40 
°C continued for 21 days. Headache 
resolved slowk. Chloramphenicol therapy 
was discontinued on the sixth day. 

Cerebrospinal fluid, reexamined on the 
ninth day, shewed 147 neutrophils and 16 
lymphocytes Jer cubic millimeter; total 
protein level was 114 mg/dl, and glucose 40 
mg/dl. An isctope brain sean on the 11th 
day showed three areas of increased 
uptake involving both hemispheres. On the 
20th day, an enhanced CT scan (Fig 1) 
demonstrated. “doughnut” lesions in the 
left frontal lobe, the right frontal lobe, and 
the right occipital lobe. The right lateral 
ventricle was. not visualized and the left 
lateral ventrkle was moderately dilated 


but not shifted. 


Intravenous penicillin G therapy was 
continued foe eight weeks. The intra- 
uterine device was removed. During the 
last two weeks of treatment, she was 
asymptomatie except for dyspnea on exer- 
tion. Repeated CT scans showed progres- 
sive diminutien in the size of the abscesses 





although “doughnut” sigrs and surround- 
ing areas of edema were still present on 
the scan performed zwo days before 
discharge. The seans shcwed progressive 
dilation of the left lateral ventricle. 
The patient was discharged without 


medication on Nov 13, 1976, and returned | 2 


to work in early January 1977. A CT sean 
performed on Dee 10, 197€, showed virtual- 
ly complete resolution ef all abscesses, 
decreased size of the left lateral ventricle, 
but no visualization of the right lateral 
ventricle. A CT sean performed on Aug 5, 
1977, was normal. Currently she has. no 
neurological symptoms. 

Case 2.— Three weeks prior to his admis- 
sion to a local hospital ow Feb 23, 1977, a 


22-year-old man noted headache and diffi- - a 


culty in walking, followed by progressive 
weakness of the right leg anc, subsequent- 
ly, the right arm, Fever was not observed. 
There was long-standing chronic sinusitis 
and chronie productive ecugh with hemop- 
tysis and bronchiectasis. 

On admission, he had s low-grade fever. 
Spinal fluid pressure was 19 cm H,O. There 
were six lymphocytes per cubic millimeter, 
a protein level of 50 mg/dl, end a negative 
culture. An isotope braim sean showed a 
possible abnormality in the left temporal 
area, Cephalothin and gertamicin were 
administered. | 

On transfer to Mortefiore Hospital, 


Pittsburgh, on Feb 27, 1977, the patient S3 


was alert, complaining 5f headache with 
temperature of 39.3 °C. nuchal rigidity, 
and right hemiparesis. Wkite blood cell 
count was 25,600/eu mm, with 86% neutro- 
phils. A CT scan (Fig 215 showed an area of 
increased density in the left parietal region 
with a surrounding ares of edema and a 
central area of decreased density. Treat- 
ment was initiated witn dexamethasone, 4 
mg every six hours intraveneusly, ehloram- 
phenicol, 1 g every four hours intravenous- 
ly, and penicillin G pozassium, 2,000,000 
units every two hours irtravenously. 

By hospital day 7 (Merch 6, 1977), both 
headache and hemiparesis had cleared. 
Dexamethasone therapy was gradually 
withdrawn. The CT scans were repeated at 
weekly intervals. On tbe 15th day, there 
was a definite decrease in size of the 
abscess and less edema. By April 9, 1977, 
only a small residual of tae process eould be 
demonstrated. Antibictkes were diseontin- 
ued at discharge on April 16, 1977, seven 
weeks after the start of intensive medical 
treatment. A CT sean er May 23, 1977, was 
normal. He has no residual neurological 
deficits. 


COMMENT 


The CT scan defines the number, 
the extent, and the szage of suppura- 
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Fig 1.—Enhanced computerized tomographic scans 
obtained in case 1 on 20th (top left), 40th (top right), 
and 54th (bottom left) of 56 days of antibiotic therapy. 
Scan at bottom right was obtained 27 days after antibi- 
otics were discontinued. "Doughnut" sign of abscess 
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present in left frontal lobe was seen in inferior cuts, and 
only its surrounding edema is visible in sections repro- 
duced here. Scan performed nine months after treat- 


ment was normal. 


tive brain lesions far better than 
previous diagnostic techniques includ- 
ing exploration. The CT scans of our 
patients leave no doubt that their 
lesions had progressed to abscess 
formation. By the time diagnosis was 
thus established, our first patient had 
rallied from presumed ventricular 
extension of a right frontal lobe 
abscess; she was alert and without 
focal neurological findings. The dem- 
onstration of multiple abscesses pre- 
sented formidable surgical problems. 
Hence, it was not difficult to elect 
medical management especially when 
we could monitor the course by 
repeated CT scans. After eight weeks 
of treatment, her CT scan still showed 
abnormalities strongly suggestive of 
residual pockets of pus. Although she 
was asymptomatic and the CT scans 
had showed marked improvement, the 
decision to stop treatment was made 
with trepidation since abscesses may 
relapse weeks to years after apparent 
cure.'* All abnormalities on CT scan 
ultimately resolved. 

Our second patient had right hemi- 
paresis, but he was fully alert. Our 
recent experience with the first 
patient encouraged us to treat him 
medically. His scan was virtually 
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normal at the conclusion of a seven- 
week course of antibiotics. 

The finding that the bacterial flora 
of most brain abscesses arising from 
chronically infected foci is polymicro- 
bial and predominantly anaerobic led 
to the recommendation that penicillin 
G be combined with tetracycline or 
chloramphenicol for initial treat- 
ment. The recommended length of 
therapy is six weeks or more.' Because 
the blood-brain barrier is restored as 
inflammation recedes, intravenous 
administration of the selected antibi- 
oties in full dosage is continued 
throughout the course of therapy. The 
advisability of using corticosteroids to 
control the edema of suppurative 
brain infection is still not settled. 

With a few exceptions, the treat- 
ment of abscess without operation has 
been subject to the eriticism that oper- 
ation is necessary for diagnosis. Non- 
invasive techniques such as isotopic, 
ultrasonic, and now CT scans have 
reduced the force of this circular argu- 
ment. These techniques are so sensi- 
tive that the danger of overlooking 
smoldering or recurrent infection is 
minimized. Joubert and Stephanov‘ 
recently stated that the ability to 
follow up brain abscesses by CT scan 
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Fig 2.—Enhanced computerized tomographic scans obtained in case 2 on 
1st, 16th, and 23rd day of 49-day course of antibiotic therapy (top row, left 
to right). First two scans of bottom row were obtained on 30th and 42nd day 
of therapy, and last scan was obtained 37 days after antibiotic therapy was 
discontinued. 





encourages conservative surgery, ie, 
aspiration rather than excision. We 
have shown that two patients with 
brain abscess did not need operative 
treatment. Certainly, surgical decom- 
pression would be mandated by a 
progression in the symptoms and 
signs of increased intracranial pres- 
sure,' and aspiration may be indicated 
to establish the microbial flora of the 
abscess. 

However, if an alert patient with a 
presumed brain abscess shows prompt 
clinical improvement on antibiotics, 
perhaps it is reasonable to defer 
surgery and follow the process with 
CT scans. 
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Cystic Fibrosis With Brain Abscess 


Patmeia K. Du?ner, MP, Michael E. Cohen, MD 


è A 2:1-vwear-oid natiert with cystic fibro- 
sis developed bilaterali brain abscesses 
Guetoanaerebic Streptococcus. This rare 
asseciation presents an interesting etio- 
logic stucy. 

(Asch Neurol 36:27-28, 1979) 


o= rarely encounters sepsis or 
metastatic infection in patients 
wita cystic ibrosis, despite the fre- 
quent pulmenary in-ections suffered 
by these patients. The reasons for this 
are not well understood. This report 
describes a 2\-year-old man with 
eystie fibrosis who developed bilateral 
brain zbscesses doe to anaerobic 
St nep toenceu e 


REPORT OF A CASE 


4 2l-year-did man was found to have 
cystic fibrosis at 21 menths of age. He had 
been hospitalized mary times for treat- 
ment of recurrent pneumonia and bron- 
dhiectasis. Sputum cultures had shown 
Staphylococcus aureus and mucoid and 
nonmuccid Pssudemenas aeruginosa. 

The patient had been relatively well 
uncil the day prior to admission, when he 
had a grand maleonvulsion. He was taken 
te a locaFhosp:ta: wher2 additional seizures 
were contrall-d with intravenously admin- 
istered anticonvulsants. There was no 
"recent histery of head trauma, drug inges- 
tier, or fever. Ke wae not receiving anti- 
bieties. There was mo past history of 
se-zures. A lumbar puncture showed an 
opening pressure of 140 mm H,O, a protein 
leve! of 20 mg/dl, ZRBCs, and 2 WBCs; his 
bi»od g ucese level was 107 mg/dl, and a 
CSF glucose value was 53 mg/dl. 


Accepted for publication April 11, 1978. 

From the Devar: mer tof Neurology, Children's 
Hospital of Euffzlo, Stete University of New 
York at Buffalo, Sehoo! ef Medicine. 

Eeprirt reguests to Department of Child 
Neurology, Euffale Children’s Hospital, 219 
Brrant St, Bufale, NY 14222 (Dr Cohen). 


Arch Neuroi— Vol 36, Jan 1979 


The following day the patient was trans- 
ferred to Buffalo Children's Hospital 
where he was oriented but lethargic. He 
was afebrile. Blood pressure was 110/60 
mm Hg. Pulse was 60 beats per minute. 
There were decreased breath sounds at the 
right base and extensive osteoarthropathy. 
No focal neuro-ogic findings were present. 
Results of funduscopic examination were 
normal. A roentgenogram of the chest 
disclosed air trapping, peribronchial thick- 
ening, and prominent hilar shadows char- 
acteristic of cystic fibrosis. Staphylococcus 
aureus grew from a sputum culture as well 
as mucoid anc nonmucoid P aeruginosa. 
Blood cultures were sterile. On the second 
hospital day the patient was found to have 
papilledema. a mild right facial paresis; 
hyperreflexia, right greater than left; and 
a right Babinsky sign were present. He 


complained of a left-sided headache. That 
day he developed right acversive seizures. 
A nuclide brain scan siowed increased 
uptake in both frontopa-ietal areas. The 
scan was compatible witn bilateral brain 
abscess (Figure). Arteriography indicated 
a mass in the left parie-al region with a 
shift to the right. A computerized axial to- 
mography (CT) scan tke following day 
suggested diffuse increased intracranial 
pressure of a nonfocal nature. Despite 
contrast enhancement, space-occupying le- 
sions were not seen. Operation was defer- 
red because of discrepancy in neuroradio- 
logic studies. The patient was given 
oxacillin, gentamicin, and chloramphenicol 
intravenously in full desage. His condition 
gradually deterioratec, with decreasing 
responsiveness and pulse rate and inereas- 
ing blood pressure. 


Brain scan showing bilateral abnormality compatible with clinical d agnosis of brain 
abscesses. 
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Five d following admission - ^us 


patient, developed signs of ancal hernia- 


tion. Bilateral burr holes were done. At a 
depth of 3 cm, 20 ml of thick, greenish pus 
was aspirated from the left parietal region. 


s Aspiration from a needle inserted through 


the burr hole on the right produced 5 ml of 
pus. Peptostreptococcus intermedius, an 
anaerobie Streptococcus sensitive to peni- 
-cillin and chloramphenicol, grew from 
- cultures. The patient was given sodium 
penicillin G and chloramphenicol intraven- 
ously in high dosage and oxacillin and 
. gentamicin were discontinued. The patient 
. improved but two weeks later he again 
. developed severe headache and signs of 
- Inereasing intracranial pressure. Nuclide 

brain scan again showed uptake. bilaterally 
-with the left frontoparietal lesion in- 
-ereased in size. Both sides were aspirated 
.and 17 ml of purulent fluid was removed. 
Cultures were sterile. Chloramphenicol 

therapy was discontinued after three 
. weeks. The patient was treated with peni- 
-cillin intravenously for a total of 24 days 
- and then with penicillin V potassium orally 
for 17 days until discharge. Six months 
later he showed no neurologic deficits but 
- eontinued to have frequent seizures. - 


COMMENT 
_ An interesting aspect of this case 
. was that the CT sean, with enhance- 
ment, was normal despite the pres- 
ence. of bilateral brain abscesses. 
"These abscesses were easily identified 


< on the same day by an isotope brain 
- Sean. 


^. L Gates EM, Kernohan JW, Craig WM: 
Metastatic brain abscess. Medicine 29:11-98, 
1950. 

2. Brewer. NS, MacCarty CS, Wellman WE: 
- Brain abscess: A review of recent experience. 
— Ann Intern Med 82:571-516, 1975. 

|. & Martinez-Tello FJ, Braun DG, Blanc WA 


k Immunoglobin produetion in brunch mcus N 


_ and bronchial lymph nodes, particularly in cystic 
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. The source for our patient’s brain 


abscesses was most likely chronic 
pulmonary infection with bronchiec- 


tasis. Pleuropulmenary disease is the 


most common source for metastatic 
brain abscesses in adults and is asso- 
ciated with more than one abscess in 


about 40% of the cases? Although 


chronic sinusitis as a source cannot be 
completely discounted, the bilaterality 
of the brain abscesses is more sugges- 
tive of bronchiectatic lung disease. 
The patient's abscesses were caused 
by an anaerobie Streptococcus, P 
intermedius, Anaerobic Streptococcus 
has been considered to be an uneom- 
mon organism in brain abscess, but 
the reported incidence is increasing. A 
recent review showed a 21% incidence 
of anaerobic Streptococcus isolated 
from brain abscesses prior to 1970 but 
up to 50% since then. This may be due 
to improved laboratory techniques. 
Peptostreptococcus has been isolated 
from brain abscesses secondary to 
otic, paranasa; sinus, oral, and pulmo- 
nary infection, and to congenital 
heart disease, head trauma, and post- 


operatively. 


Why patients with cystic fibrosis do 


_ not have a higher incidence of infec- 


tious metastatic disease than the 
general population is poorly under- 
stood. The high titers of locally 
produced IgA* as well as the serum 
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IgA and IgG)* found in these patients 
may help explain the lack of extension 
of infection. High specific antibody 
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Haemophilus influenzae are common 


in cystic fibrosis.^' 


Another explanation for the de- 
creased incidence of metastatic infec- 
tious disease in cystic fibrosis is that 
many patients are maintained on 


broad spectrum antibiotics. Although 


antibiotic levels may. be inadequate to 
eradicate the pathogens in the tena- 


cious mucus of the respiratory tree, 
they may be sufficient to prevent 


hematogenous spread of infection. 
This ease is of interest because of 

the rarity. of metastatic infections in 

cystic fibrosis. Staphylococcus aureus 


grew from the patiert's sputum 


culture as well as mucoid and nonmu- 
coid P aeruginosa, but these organ- 
isms were not isolated from his brain 
abscesses. The immunologic factors 
suggested above may have prevented 
the spread of the total colonized flora 
of his lung to the brain. A:ternatively, 
the existence of differen: organisms 
in the brain and lung raises the possi- 
bility that there was no commonality 
and that the association was coinci- 
dental. 
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Congenital Ocular Motor Apraxia 


A Possible Disconnection Syndrome 


William W. @rrisen, MD, William C. Robertson, Jr, MD 


* in 1952, Cogan ntroduced the term 
“congenital oeular motor apraxia” (COA) 
to describe am abnormality of eye move- 
merts characterizec by absent or defec- 
tive voluntary horizontal gaze. Since his 
original description, there have been few 
subsequent r=ports of this disorder. A 
ten-4year review of clinical records from 
the University ef Wisconsin Hospitals 
disclosec eight patients with COA. In two 
patients subjected to neuroradiologic 
tesling, apenesis of the corpus callosum 
was detected Voluntary horizontal gaze 
appears tc be a learned phenomenon, and 
defective interhemispneric transfer of 
visual information may be important in the 
patwogeresis of COA. 

(Arch Meurs! 36:29-31, 1979) 


| 1952, Ceran' described four boys 

with a ængenital abnormality of 
voLmtary ewe movements. These pa- 
tiexs demoensiratec defective hori- 
zortal gaze with retention of random 
eye movements and voluntary vertical 
gaze. They aso had the unique finding 
of 3 head thmis: and frequent blinking 
when attempting to look to either 
side. 

Since Cogan’s original report of 
eonzenital oeular motor apraxia 
(CA), there have been few additional 
dexriptions of the condition, and 
reports of meuroradiologic studies in 
O@A are rane. Due to the absence of 
pathologic studies and the paucity of 
necroracielegie studies, the anatomic 
defect responsible for COA is not 
known. 

In ar attempt to better define this 
syndrome, we performed an analysis 
ofall ezses of COA seen at the Univer- 
sity of Wisconsin Hespitals during the 
"pest decade. We reviewed the clinical 
ard roentgenographic data on all 
pstients seen frem January 1966 
through December 1976 who had a 
dzgnosis ef COA or Cogan’s syn- 


gx drome. Eigat patients met the clinical 


emiteria for diagnosis of COA; two of 
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these eight had undergone neurora- 
diologic studies. 


REPORT OF CASES 


Case 1.—An 8-month-old boy was re- 
ferred for macrocrania. The infant was 
born after a nermal pregnancy, labor, and 
delivery. He weighed 4,550 g at birth. At 
age 3 months, the parents thought that the 
child did not follow objects well with his 
eyes. By 8 months, mild developmental 
delay and maerocephaly were suspected. 
Examination disclosed a head circumfer- 
ence of 48.5 cm (98th percentile), weight of 
9.3 kg (90th percentile), and height of 72.9 
em (75th percentile). The remainder of the 
examination vas unremarkable except for 
defective voluntary horizontal gaze. The 
child was unable to change the direction of 
horizontal gaze except by first blinking 
and then thrusting the head past the 
desired point of fixation. The eyes would 
then fix and the head would be gradually 
brought into alignment with the visual 
axis. Horizontal optokinetic nystagmus 
could not be elicited. Pneumoencephalogra- 
phy (Fig 1) and computed tomography of 
the head (Fig 2) showed partial agenesis of 
the corpus callosum. 

Subsequent psychomotor development 
and voluntarr horizontal gaze improved. 
At age 7 years, the patient's only problem 
was slowness in learning to read. However, 
by age 9 the patient was described by his 
teacher as an above-average reader. 

Case 2.—A 4-year-old boy was seen for 
peculiar eye movements and mild delay in 
the acquisition of motor milestones. The 
parents noted that the patient's eye move- 
ments in infancy were not normal and that 
during the first few years of life the child 
would jerk or thrust his head when shifting 
visual fixation from one object to another. 
Examination showed moderate clumsiness, 
plus an apraxia of horizontal gaze. Optoki- 
netic nystagmus could not be elicited. Over 
the next three years, the patient’s clumsi- 
ness improved as did his ability to look 
from side to side. Reevaluation at age 7 
years showed normal coordination, and 
neuropsychological testing demonstrated 
average intelligence. The patient was still 
unable to readily change fixation from one 
object to ancther in the horizontal plane. 
He no longer used a head thrust, but did 
blink frequeatly when attempting to look 
at objects he:d to either side. 

Case 3.—A 9-week-old boy was referred 
to our hospital for delayed development. 
The patient was born after an uncompli- 
cated pregnancy, labor, and delivery. He 
weighed 3,220 g at birth. At age 1% 
months, head control and visual fixation 
were thought to be poor. Examination 
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disclosed visual fixation but no visual 
pursuit. Transilluminaticn of the head 
appeared to be increased in the right 
centroparietal region. Cerebral angiogra- 
phy (Fig 3) and pneumoencephalography 
(Fig 4) showed agenesis of the corpus 
callosum. Reevaluation et age 2% years 
demonstrated a mild left spastic hemipare- 
sis, absent optokinetic nystagmus, and 
defective horizontal eye movements. The 
child could voluntarily ‘ook to either side 
only by blinking and th2n thrusting the 
head. The apraxia of hor zontal gaze with 
preservation of random eye movements 
and vertical gaze were considered consis- 
tent with COA. 

Cases 4 AND 5.—A brother (aged 1% 
years) and sister (aged 3% years) were 
evaluated for abnormal eye movements. 
Both children were ddivered at term 
following an unremarkable pregnancy, 
labor, and delivery. Ezrly growth and 
development were consicered normal, but 
neither child walked without support until 
15 months of age. The parents noted that 
both children during their infancy would 
turn their heads in order to look at objects 
at either side. They revorted that their 
daughter's ability to look from side to side 
without turning of the head had shown 
some improvement. Examination of both 
infants gave normal firdings except for 
absent horizontal optckinetic nystagmus 
and apraxia of horizontzl gaze. Both chil- 
dren employed a thrusting motion of the 
head when looking to either side, while 
vertical eye movements and oculocephalic 
reflexes were normal. The patients were 
believed to represent familial cases of 
COA. 

Case 6.—A 4-month-old boy was referred 
for peculiar head movements that were 
first noted several weeks after birth. 
Growth and development were normal. 
Examination gave normal findings except 
for defective voluntary gaze. To look to the 
side, the child would thrast his head in the 
direction he wished to look. Subsequent 
evaluation at age 3 years was again eonsis- 
tent with COA. The pztient was seen at 
age 7, at which time his voluntary horizon- 
tal gaze had improved and the head thrust 
was barely evident. 

Case 7.-A 10-montk-old boy was re- 
ferred for evaluation of "cerebral palsy." 
At 1 month of age, the child was thought to 
have little visual curiosity and fixation. He 
did not roll over until 6 months of age and 
could not sit alone at tke time of referral. 
Examination showed defective horizontal 
gaze and a head thrust characteristic of 
COA. The patient wzs hypotonie with 
normal tendon reflexes. At 2 years of age, 
he began to sit alone. When last seen, at 
age 3!ó, he was unable to walk or speak 
intelligibly and his lateral gaze remained 
apractic. 

Case 8.—A 7-year-clc girl was seen for 
possible mental retardation and hyperac- 
tivity. She did not sit w.thout support until 
2 years of age, could not walk alone until 
age 3, and used only sirgle words until age 
3!ó. General physical examination gave 
normal findings. However, the patient had 
a short attention span and was quite 
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Fig 1.—Case 1. Brow-down projection 
(posteroanterior view) of pneumoenceph- 
alogram, showing enlargement, separa- 
tion, and upward extension of lateral 
ventricles, indicating partial agenesis of 
corpus Callosum. Cavum septum pelluci- 
dum is also present. 





Fig 2.—Case 1. CT scan demonstrates 
separation of lateral ventricles with en- 
largement and upward extension of third 
ventricle compatible with partial agenesis 
of corpus callosum. 


active. The gait was awkward. Muscle 
stretch reflexes were symmetrical, but 
brisk and plantar responses were extensor 
bilaterally. The patient could not readily 
change visual fixation in the horizontal 
plane without employing a thrusting 
motion of the head. Roentgenograms of 
skull and chest, EEG, and radioisotope 
brain scan were normal. Psychometric test- 
ing (Stanford-Binet) disclosed an IQ of 45. 
During the next seven years, the patient 
showed significant improvement in mental 
skills. When last seen, at age 14, the 
patient could read and write at the second- 
grade level. Her voluntary lateral gaze, 
though improved, remained limited, and 
horizontal gaze could not be performed 
unless preceded by movement of the 
head. 


COMMENT 


Congenital ocular motor apraxia 
can usually be identified after 6 
months of age.: Infants with COA 
have abnormal horizontal gaze, but 
random eye movements, oculocephalic 
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reflexes, and voluntary gaze in the 
vertical plane are normal. Most 
patients also have abnormal or absent 
horizontal optokinetie nystagmus.'-?-* 
A distinctive feature of this disorder, 
present in al! of our patients, is a 
characteristic thrusting motion of the 
head that is used to change points of 
visual fixation ir the horizontal 
plane.'? The head thrust is typically 
preceded by an eye blink. After blink- 
ing, the patient jerks the head toward 
an object. The thrusting movement 
usually carries the head beyond the 
desired point of fixation, and the eyes 
follow slowly until they fix on the 
object. The head is then turned back to 
align with the visual axis. As patients 
become older, their voluntary horizon- 
tal gaze usually improves, and the 
need for a head thrust to change fixa- 
tion diminishes.? 

Patients with COA may have other 
neurologie deficits? Some, however, 
have no associated neurologic find- 
ings, or have only nonspecific clumsi- 
ness.^ With maturation, eye move- 
ments, motor skills, and coordination 
frequently show  eonsiderable im- 
provement? so that an initial impres- 
sion of psychomotor retardation may 
prove incorrect, as in two of our 
patients. However, if ocular move- 
ments do not significantly improve by 
6 or 7 years of age, patients with COA 
may appear to be dyslexic.* One of our 
patients (case 1) had difficulty with 
learning to read, but by the fourth 
grade was considered above average 
in this ability. The improved reading 
ability in this patient seemed to corre- 
late with progressive improvement of 
voluntary horizontal gaze. 

The etiology of COA is unknown. 
bilateral lesions in cases of acquired 
oeular motor apraxia have been found 
in the cortex and subcortieal regions 
of the frontal lobes." These pathologi- 
cal abnormalities have led several 
authors to propose that bilateral corti- 
cal or subcortical lesions of the caudal 
aspect of the middle frontal convulu- 
tion (Brodman's area 8) are responsi- 
ble for COA .*.** Other suggested sites 
include the brain stem*'*'* and cere- 
bellum.'^ Pathological data in COA, 
however, are not available, and few 
neuroradiologic studies have been per- 
formed.’ We could find specific neuro- 
radiologic information on only three 
previously reported cases; In one 
patient, a hamartoma at the foramen 
of Monroe was found, and in another, 
agenesis of the corpus callosum (Ta- 
ble). Pneumoencephalography in a 
third patient was normal." Two of our 
patients underwent neuroroentgeno- 
graphic studies, and both had abnor- 


malities of the corpus eallosum (Ta- 
ble). Thus, four of five patients with 
COA, studied roentgenographically, 
had a common abnormality, ie, either 
dysgenesis of the corpus callosum or a 
hamartoma at its rostral portion. 
These findings suggest that COA may 
be related to an abnormality of the 
corpus callosum. 

Genetics may also be important in 
the pathogenesis of COA.” There have 
been three previous reports of COA in 
more than one family member, ":*-': 
Two of our patients who are siblings 
(cases 4 and 5) represent a fourth 
example of familial occurrence. 

Apraxia of eye movements is 
normal during the first few weeks of 
life, and voluntary gaze usually does 
not develop until 3 to 5 months of 
age.*™ Evidence that the corpus callo- 
sum is important to interhemispheric 
transfer of visual input and learning 
is available, ° and interruption of 
the interhemispheric pathways pro- 
vided by the corpus callosum may 
result in a variety of apraxias.'" Since 
there are numerous fibers connecting 
the frontal and occipital cortex that 
pass through the corpus callo- 
sum,*'^:*^* jt seems reasonable to 
speeulate that interruption of these 
fibers could be associated with abnor- 
mal or apractic eye mevements. It has 
been demonstrated that sectioning of 
the corpus callosum in animals results 
in a defective optokinetie response." 
The frequent finding of absent or 
deficient optokinetie nystagmus':*'° 
in COA lends support to a possible role 
of a developmental abnormality of the 
corpus callosum in COA. In each of our 
five patients in whom optokinetic 
nystagmus was tested, the response 
was absent. Unfortunately. reports of 
patients with agenesis of the corpus 
callosum do not mention defective 
horizontal gaze.*'** Some patients 
with agenesis of the corpus callosum 
have severe neurologic deficits and 
little visual curiosity. An apraxia of 
gaze would obviously be difficult to 
establish in these patients. Other 
patients, particularly adults, with- 
agenesis of the corpus callosum are 
often said to have no associated neuro- 
logie findings.*^^ Since children with 
COA typically improve, older patients 
with callosal agenesis might not be 
expected to have gaze apraxias. It is 
possible that subtle abnormalities of 
eye movement in such patients are 
present only during early childhood 
and therefore go unrecognized. A 
careful evaluation of infants and 
young children with agenesis of the 
corpus eallosum might demonstrate 
abnormal eye movements; however, 
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Fic 2—Case 3. Pneunoencephalogram demonstrates ventricular 
eniarcement anc upwerc extension of third ventricle due to absence of 


cerpus callosum. 


Source Study 
Smith, cited by Walsh PEG 
and Hoyt PEG 
Rendie-Shert et al* PEG 


PEG, computerized 
tomographic scan 


PEG, angiogram 





we are unaware of studies of volun- 
tary gaze in such children. 

Our study confirms previous obser- 
vations that patiemts with COA 
improve. Although the reason is not 
known, improvement may be related 
to maturation of the cerebral cortex 
and -he establishmen: of supranuclear 
contel of eye movements. However, if 
the corpus callosum is important in 
the development of voluntary gaze, 
then improvement may be related to 
gracual development and substitution 
ef cortical or subcortical interhemi- 
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Fig 4.—Case 3. Arteriogram showing enlargement of ante- 
rior cerebral artery and loss of normal perica losal course 


secondary to agenesis of corpus callosum. 


Neuroradiologic Studies in Ocular Motor Apraxia 


Findings 
Agenesis of corpus callosum 
Hamartoma-foramen of Monroe 
Normal 


Partial agenesis of corpus callosum 


Agenesis of corpus callosum 


spherie connections other than the 
corpus callosam. In addition, inter- 
hemispheric connections may be im- 
portant only in the development and 
not the maintenance of voluntary eye 
movements. Once such eye move- 
ments have been "learned," commis- 
sural pathwzys may no longer be 
needed for voluntary horizontal gaze. 
An acquired lesion of the corpus callo- 
sum, therefore, would not be expected 
to produce apraxia of gaze. 

The finding of abnormalities in the 
region of the corpus callosum in four 
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Parkinsonism With ‘On-Off’ Phenomena 


Intravenous Treatment With Levodopa 
After Major Abdominal Surgery 


_ Arnold J. Rosin, MD, FRCP; Dennis Devereux, MD; Nancy Eng; Dcnald B. Calne, DM, FRCP 


=- * Continuous intravenous infusion of 
 levodopa was used for eight days to 
. manage a parkinsonian patient with ''on- 

off" fluctuations who underwent abdomi- 
noperineal resection for carcinoma of the 
rectum. Reasonable control of parkinson- 
ism was obtained initially with small 
` doses of levodopa, but more than 4 g daily 


were eventually required. No adverse 


-effects on cardiac rhythm, blood pres- 
_ Sure, or gastrointestinal function. oc- 
. curred. Frequent adjustment of levodopa 
. dosage was necessary in view of continu- 
< Ing “on-off” fluctuations. Severe akinesia, 
. Which can cause dysphagia, respiratory 
- complications, and venous stasis in the 
: legs, can benefit from this method of 
management after major abdominal sur- 
gery in a patient with advanced parkinson- 
ism. 
(Arch Neurol 36:32-34, 1979) 


~ ['he “on-off” phenomenon is becom- 

ing recognized more commonly as 
a serious complication of long-term 
levodopa therapy in parkinsonism. It 
consists of rapid changes in function 
ranging from relatively normal mobil- 
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ity, usually accompanied by involunta- 
ry dyskinetie movements, to severe 
akinesia, which may be associated 
with rigidity and tremor. These 
changes may bear no predictable rela- 
tionship to the time of intake of levo- 
dopa.’ The advent of dopaminergic 
receptor agonists such as bromocrip- 
tine has ameliorated but not overcome 
this problem.’ | | 

Apart from disability and discom- 


fort to the patient, akinesia repre- 


sents danger to life because of conse- 
quent dysphagia and deerease in 
pulmonary ventilation. The risk of 
surgery in a parkinsonian patient is 
increased because of the danger of 
respiratory complieations and aspira- 
tion. Treatment with levodopa also 
constitutes a hazard because of inter- 
actions with anesthetic agents leading 
to cardiovascular complications, so 
cessation of therapy is recommended 
at least six hours before general anes- 
thesia.' : 
Little has been written on the prob- 
lem of the patient with parkinsonism 
maintained on large oral doses of 
dopaminergic drugs who undergoes a 
major abdominal operation that pre- 
cludes oral use of drugs for a week or 
more. The presentation of this prob- 
lem in a patient with frequent “on- 
off" episodes prompted us to adminis- 
ter levodopa intravenously for nine 
days after surgery, until he could 


resume oral medication. This article 


presents observations on the efficacy 
of this regimen, with a consideration 





— previous her 





of the possible adverse effects and 
precautions. 
REPORT OF A CASE 


A 63-year-old man developed idiopathic 
parkinsonism in 1966. Initially he respond- 


ed to levodopa, but from 1974 he experi- _ 


enced. increasingly severe and frequent 
fluctuations from akinesia to dyskinesia. 


These “on-off” reactions had been alle- 
viated partially but only temporarily by 
administration of bromocriptine. In 1975, 
he underwent hemicolectomy for volvulus 
of the cecum. At that time, his parkinson- 
ism was managed postoperatively by intra- 
venous administration of benztropine, 1 
mg three to four times daily for four days, 


until he restarted levodopa and earbidopa 


therapy. A complication of ileus on the 12th 
postoperative day was treated conserva- 
tively. B 

< In April 1977, carcinoma of the rectum 
was diagnosed, and he was admitted for 
abdominoperineal resection. Dopaminergic 
therapy was stopped nine hours before the 
operation. Dense adhesions from the 
evious hemicolectomy and marked dila. 
tion of the small and large bowel without 
evidence of bowel obstruction were encoun- 
tered during an otherwise uneventful 
rectal resection and colostomy. 





Neurological Status 


Bradykinesia was assessed by counting 
the number of times the patient could tap 


his thumb against each finger in turn in 30. ' 


seconds.* His ability to carry cut repetitive 
flexion and extension of his feet and to 
turn in bed was noted. Rigidity was 
measured in the arm ard the neck on an 
arbitrary four-point scale. Observations 
were also recorded om blepharbelonus, 
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tap TISSUE, and subjective 


* En mes und vital capacity were 
idm br 4& hours after surgery 
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Re ation of Ginical Condition, Plasma Levodopa Level, and Intravenous 
Levodopa Administration? 


Current iV Dose ot 
Levodopa, mg/hr 





Oral 
(levodopa, 66 mg. 
carbidopa, 6.6 mg) 


err ee Arreated 1 by sibiective experience, rigidity and finger dexterity scores on scale of 0 
a B naama prai From 2 2 to S PERRA was infused every alternate two hours and 


was dissolved in normal saline in concen- 
trations varying from 100 to 300 mg/dl, at 
a pH of 3, to ensure adequate solubility. 


Ascorbic acid was added to prevent oxida- 


tion. 
Postoperative Management 


For 18 hours after operation, the patient 
was maintained on paneuronium, a nonde- 
polarizing muscle-blocking agent, and posi- 
tive pressure respiration; no antiparkin- 
sonian drugs were given. Intravenous levo- 
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= ion. ir Ba Bours on pepe Bostaperative day. ward direction of graph 
atesin proved aeüurological status. Finger dexterity measured by number of thumb 
: — fingers in 30 seconds. Rigidity scored from 0 (normal) to 4 (maximal). 
; a levodopa leveis measured in micrograms per deciliter. 
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the infusion. Fluctuatior in rigidity and 


tinuous infusion of up to « g by the seventh - 


breathing and coughing were comfortable. y 


levodopa was inereased. The clinical state, 









or five times daily because of changing 
: responses to the same quantity of medica- 






correlation between plasma levels of levo- . 
dopa, the dose. infused, and the clinical - 


















doni administration was ene one ‘how X 
after assisted respiraticn was stopped on 
the second postoperative cay, when he was - 
conscious and able to swallew saliva. At - 
this time, he complained of stiffness and 
tingling in his feet, this last symptom 
having previously been associated with 
exacerbations of his park: nscnism. A total 
of 600 mg of levodopa was given intrave- 
nously during the second postoperative 
day, in doses of 100 mg ac ministered slow- 
ly over two hours every four hours. The 
clinical response during this day is shown - 
in the Figure. With one exception, 
performance of finger tappirg was gener- _ 
ally better during administration of the | 
drug, and worse when lewodopa was net in | 













the patient's feelings o? stiffness, slug- 
gishness, and ability to move varied direct- 
ly with levodopa admin:s:ration and blood 
levels (Table). 

In the succeeding days, inereasing daily 
requirements of levodop a necessitated con- 


postoperative day. Resp: aed tidal vob - 
ume remained above 690 ml and vital 
capacity ranged from 1.400 to 2 200: ml; 


A complaint of dysphagia on the seventh $ 
day coincided with a mild respiratory 
infection, but remitted wheh the dose of - 





however, was marked by. considerable fluc. — 
tuations in the ability to curn in bed and to 
move the feet. Frequert adjustment of . 
levodopa dosage: was necessary up tc four | 











tion. There was a deterioration im. the 





Table shows that on 9s day. Wu plasma 7 
samples three hours apart showed levodopa ` 
levels that differed. ony du 10%, but ihe ] 










ey at buc time of the second. | 
The plasma concentrations cn the previous 
day are seen to have been double although - 
the infusion dose of 100 mg ef levodopa per 
hour represented only a 20% increase; the 
clinical state had also fluctuated on this 
dose. At no time during the seven days of 
intravenous levodopa acministration was 
there undue abdominal cistention, nausea, 
vomiting, cardiac arrhythm:a, or hypoten- 
sion. Fluids were given by mouth con the 
eighth postoperative dzy, and tablets of 
levodopa, 100 mg, anc zarbidopa, 19 mg 
were commenced, at first, one every three. = 
hours. The dose was zradually increased 

over the next 24 hours, while intravenous - 
infusion of levedopa was slowly reduced. 

By the 15th day, on a regimen of levodopa, 

2,500 mg, and carbidopa, 250 mg, there ` 
were two to three "on-of" fluctuations . 
over 24 hours. In the fourth week, the | 
patient was discharged. taxing 45 mg of. . 
bromocriptine, 2,000 mg of levodopa, and . 
200 mg of carbidopa. In the subsequent 

months, unpredictable "on-off" reactions 

have continued on varying regimens of 

bromocriptine, levodopa. and carbidepa. 




















Parkinsonism and Levodopa—Rosin et al 33 n 





COMMENT | 
Th« aims of maintaining dopamin- 
ergic therapy were to protect the 
patient from the catastrophic conse- 
quences of akinesia involving the 
swallowing, coughing, and respiratory 
. functions. In addition, akinesia of the 
. limbs ean be predicted to increase the 
. risk of thromboembolism. 

In restarting levodopa therapy, low 
doses were employed initially to 
decrease the chances of indueing 
emesis, hypotension, or cardiac ar- 
rhythmia. No such adverse effects 
: were seen; for the first 24 hours, the 
= parkinsonian condition responded fa- 
 vorably to intravenous doses repre- 
-senting a small fraction of his usual 
. oral requirement (Figure). It became 
. elear that the “on-off” phenomenon 
| Was still occurring even on continuous 
- intravenous therapy, although severe 
. akinesia could be improved by fre- 
. quent adjustments of levodopa dos- 
age. This brittle situation is reminis- 
-cent of the postthymectomy status of 
 myasthenia gravis, which requires 
"frequent monitoring of intravenous 
. cholinergic therapy according to phys- 
- ical signs. 

. In late stages of jévódunm. therapy, 
- treatment frequently fails to produce 
. a predictable dose-related restoration 
of mobility. The large swings may 
reflect the effects of levodopa or its 
metabolites on a brain where inereas- 
ing loss of striatal dopaminergic 
receptors has occurred. A poor correla- 
. tion has been shown between plasma 
- levels of levodopa and clinical effects’; 
. this discordance became evident in 
this patient as higher doses were 
reached. Improvement in on-off fluc- 
_ tuations has been reported for a few 
hours in some cases following pele 
nous administration of levodopa; i 


hese patients there had been no dar 


relationship between oral doses of 
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levodopa, clinical 1 response, and: plas- * 


ma levels." The intravenous adminis- 
tration of levodopa for several days in 
the patient reported here suggests 
that the improvement in “on-off” 
reactions may not be maintained. 

It is of interest that the intravenous 
dose of levodopa had to be progres- 
sively increased over the eight postop- 
erative days. This observation sug- 
gests that the ora! dosage of levodopa 
given prior to surgery was producing 


a persistent though steadily decre- 


menting therapeutie effect; the in- 
crease in intravenous treatment be- 


came necessary as the response to the 


discontinued oral therapy declined. 


The intravenous use of levodopa 
in adjusting fluid 


demands care 
balanee since the volumes adminis- 
tered may be considerable. Levodopa 
is relatively unstable unless dissolved 
at a low pH, but the acidity of the 
solution did not influence the plasma 
pH in this patient. Monitoring of 
cardiac rhythm and blood pressure are 
desirable. Vitamin B, should not be 
given because it decreases the effica- 
cy of levodopa.’ 

Many patients with parkinsonism 
can be managed over a few postopera- 
tive days without levodopa. In particu- 
lar, oral treatment is usually adequate 
where operative procedures have not 
resulted in any substantial reduction 
of enteric absorption. However, with 
major abdominal surgery, in particu- 
lar involving gastrointestinal resec- 
tion, the probability of prolonged 


impairment cf absorption can be 


predicted with confidence; this is the 
situation where our findings suggest 
that intravenous levodopa therapy 
should be considered. 

Parenteral anticholinergic agents, 
such as benztropine, may decrease 
rigidity, but they have little effect on 
akinesia. By causing dryness of the 








‘mouth and slowing intestinal motility, 
they may prolong and aggravate 


postoperative discomfort. After major 


abdominal surgery, there is also a 


problem of absorption from the gas- 
trointestinal tract. 
Despite the theoretical disadvan- 


tages of. prolonged intravenous use of 


levodopa, the results reported here 
indicate this to be an efficient and 
practical way of managing parkiason- 
ian patients after abdominal sur- 


The levodopa was. prepared by the Pharmaceu- 
tical. Development Service, Pharmacy Lepart- 
ment, Clinieal Center, National Institutes of 
Health. | 


| Nonproprietary Name 
and Trademarks of Drug 


Levodopa—Bendopa, Depar, Larodopa. 
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trated discussion of the histology of 
plexiform neu-ofibroma is available.’ 
The present report correlates the clin- 
ical, histologic, and electron micro- 
scopic observations of a boy in whom a 
plexiform neu-ofibroma had diffusely 
infiltrated alorg the entire trunk and 


branches of ths left facial nerve, rath- 


er than proliferating outward from 
the nerve into surrounding tissues. 


MATERIALS AND METHODS 
Preparation of Histologic Sections 


Tissue obtainad at operation was finely 
sectioned, fixed in 10% formaldehyde, 
dehydrated in 95% ethanol, and embedded 
in paraffin. Paraffin blocks were sectioned 
with a microteme, and specimens were 
stained with hematoxylin-eosin. 


Electron Microscopy 


Tissue obtained at operation was imme- 


diately immersed in cold 3% glutaralde- - 


hyde in 0.1M sodium cacodylate buffer at a 


pH of 74, end then sectioned into- 


5x1xlmm blocks and allowed to 
remain in cold fixative for at least one 
hour. The tissus blocks were washed with 
0.1M sodium cacodylate buffer at a pH of 


7.4 and postfixed in cold 2% osmium tetrox- | 
ide in veronal-acetate-HCl buffer at a pH | 
of 7.4 for one tour, dehydrated in ethanol ` 
and embedded in epoxy resin (Epon 812). — 


Thin sections were cut on an ultramicro- 
tome equipped with a diamond knife. Sil- 
ver-to-light-gok sections were mounted on 
300-mesh copper grids; they were then 
stained with 5% uranyl acetate, followed by 
lead citrate. Tae sections were examined 
and photographed in an electron micro- 


scope. 
REPORT OF A CASE 
The patient, a boy, was first seen at age 


. 0 months for eongenital pseudarthrosis of 


the right tibic. He and his mother have 
multiple café au lait spots. Gradual 
enlargement o“ the left side of the face was 
noted since the patient was 15 months old, 
with preservation of cranial nerve motor 
and sensory function. At age 11 years, 
nodular enlargement of the left side of the 
face extended Jeep to the masseter muscle, 


. with enlargement of the left side of the 


floor of the mouth and tongue. Basilar 
tomograms of the skull showed widening 
of the left superior orbital fissure, pterygo- 
palatine fossa and foramen ovale, sugges- 









tive of neurofibromatous involvement of . 
multiple eranial nerves. 

At. operation to excise the tumor, the: left 
facial nerve was seen to be three times its 
normal diameter and intimately involved 
with the  neurofibroma. Rather than 
spreading outward into surrounding tissue 


from a localized segment of the nerve of 
.origin, the proliferative tissue had dis- 
 . geeted extensively along the crunk of the 
facial nerve and its branches so that tumor 
tissue could not be excised without sacrific- 
ing functioning nerve tissue. Sections of 


tumor from cervical and subeutaneous 
branches were taken for microscopic exam- 





ination. No further dissection was Pu 
formed. | 


- Histologic examination disclosed tor- 


| tubus, coarse, edematous neurofibromatous 
- tissue that was unencapsulated and E 


meating parotid. tissue (Fig 1). Elec 


 mieroscopy revealed Schwann cells with 
basement membranes, 
scant cytoplasm. The Schwann cell configu- 
 rütions ranged from oveic cells lying free 


large nuclei, and 


in the tumor matrix, to .ong, drawn out 


cytoplasmic processes (Fiz 2, and 3). Sur- 
- rounding each Sehwann cell was an amor- 
phous extracellular basement membrane. 


Another feature of all Schwann cells was 


their intimate relationsh.p to bundles of 


collagen fibers immediate y exterior te the 


. basement membrane. Although intraeyto- - 
plasmic microfibrils were ‘encountered, E 
there were no micrograpns suggestive: of NL 


intracellular fibrogenesis, even in sect de us 
showing collagen bund es enclosed in = 
Schwann cell cytoplasmic | Jndentations” 


(Fig 3). We observed none of the unique 
banded structures reported by Luse,” Wag- 


gener, “and Chino and Tsa ruhara," nor the 


-segment-long-spacing fibers reported by 
‘Fisher and Vuzevski" and by Ramsey.” 


Several Sehwann cells were enveloping 
nerve axons with sparsely fibrillar cyto- 
plasm containing few organelles. No 
myelin formation was dbserved. Despite 
the frequency of Schwann cells, no desmo- 
somes were seen bridging cytoplasmic 
membranes. Several dense structures sug- 
gestive of desmosomes were seen at junc- 
tions of abutting, fibroblast cytoplasmic 
membranes (Fig 4). | 


COMMEMT 


Plexiform neurofibroma is an un- 
common manifestatio1 of neurofibro- 
matosis, occurring in cnly 3% of the 61 


adult patients studiec by Preston et 
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al^ These large, aggressive tumors 
arise from deep nerve trunks, cuta- 


A neous twigs (as in the upper eyelid), 
p and from the autonomie nervous 
E system (as in the gut myenteric 


plexus), with a high incidence of sarco- 
matous degeneration. Our patient 
showed no cranial nerve abnormality, 
which was consistent with the prolif- 
eration of the tumor along the nerve 
and its branches, rather than the 
formation of a large compressive 
mass. 

Normally, the Schwann cell is inti- 
mately associated with nerve axons; it 
either envelops them, forms myelin 
sheaths, or contributes to the peri- 





E neurial sheath.' Although many of the 
E Sehwann cells in our sections were 
E enveloping axons, we encountered 
ES many without associated axons or 
E | cytoplasmic processes." As noted by 
5 S | other observers, the Schwann cells had 
E. Fig 1.—Involvement of small branches of cervical portion of facial nerve within parotid a homogeneous, amor phous basement 
AP gland. Neuronal degeneration with perineurial thickening and coarse bundles of | membrane and did not form mye- 
x collagen and spindle cells (hematoxylin-eosin, original magnification x 320). fin- 
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Fig 2.—Schwann cell with large nucleus, scant cytoplasm, and amorphous basement membrane lying in 


collagenous matrix (2% osmium tetroxide in veronal-acetate-hydrochloride buffer [pH, 7.4]; 
x 25,000). 
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Fig 4.—At right, between crisscrossing collager bundles, is thin, 
tortuous cytoplasm of a histiocyte (h). Top left, abutting fibroblast 
membranes demonstrate densities suggestive of desmosomes (d) 
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(2% osmium tetroxide in veronal-acetate-hydrochloride buffer 
[pH, 7.4]; original magnification x 23,000). 
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Fig 3—Thin Sehwanr cell cytoplasmic processes lie in close 
association with collagen fibrils (2% osmium tetroxide in veron- 
al-acetate-nydrochionde buffer [pH, 7.4]; original magnification 
x 25,000). 
Although the ‘Sehwann cell is The neurofibroma is a hamartoma- 
21 thougat tc be ectodermal in origin, tous rather than a neoplastie tumor, 
its mesenchymal fuaction of collagen and plexiform neurofibroma may be 
formation has beea «carefully docu- considered to be a further degenera- 
mented. Despite previously pub- tive, rather than proliferative, 
lished micrographs -hat show unique change. What initially stimulates 
banded structures" ^ and segment- endoneurial matrix production, and 
long-soacing fibmls" " we saw no then Schwann cell and fibroblastic 
clear 2vidence of fmril extrusion by proliferation, in the incipient plexi- 
Schwann cells. form neurofibroma remains unknown. 
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Computerized Tomographic Correlate 
of Carbon Monoxide Poisoning 


Louis R. Nardizzi, MD, PhD 


èe A 44-year-old man was brought 
unconscious to the emergency room; he 
was believed to have suffered anoxic 
brain damage probably due to carbon 
monoxide poisoning. Computerized to- 
mography with contrast enhancement 
helped establish the diagnosis and was 
correlated with the subsequent clinical 
improvement of the patient. 

(Arch Neurol 36:38-39, 1979) 


T'he most serious physiological ef- 
fect of carbon monoxide (CO) on 
humans is related to its propensity for 
competing with oxygen by diffusing 
across alveolar membranes and re- 
versibly binding to one of the heme- 
proteins, hemoglobin, in the RBCs. 
Since the affinity of hemoglobin for 
CO is approximately 200 to 290 times 
its affinity for oxygen, exposure to 
low concentrations of CO can result in 
clinically significant reductions in the 
oxygen-carrying capacity of the blood. 
A carboxyhemoglobin (COHg) concen- 
tration of 9% may be equivalent to a 
46% reduction of arterial Po. or a 
lowering of venous Po. by 4 to 6 mm 
Hg.' Furthermore, the presence of 
COHg shifts the oxyhemoglobin disso- 
ciation curve to the left, so that tissue 
oxygen tensions must fall to much 
lower levels before the remaining 
oxyhemoglobin can give up its OXyg- 
en. The inhalation of a 1% concentra- 
tion of CO is usually fatal to a resting 
man in 30 to 40 minutes and to a 
working man in ten minutes. Concen- 
trations of 0.01% produce light head- 
ache; 0.05%, severe headache, vertigo, 
and weakness; 0.1%, acceleration of 
respiration and pulse; and 0.2%, 
coma.** The half-time of excretion of 
low concentrations is from two to four 
hours; higher concentrations may 
take seven to ten days’ to be complete- 
ly eliminated. However, these figures 
vary, and depend on multiple factors. 
Laboratory tests can be of some 
help in CO poisoning. When the 
patient is first seen, blood should be 
drawn for determination of carboxy- 
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hemoglobin level; this should be 
repeated 12 to 16 hours after treat- 
ment. It has been shown that non- 
smokers have an average COHg level 
of 1.276, moderate smokers who inhale 
have average values of 5.99, and 
inhalers of 40 or more cigarettes a day 
have an average COHg level of 6.9% ° 
Levels above 15% in healthy adults are 
associated with headaches, nausea, 
decreased manual dexterity, ete, and 
levels above 50% with coma and/or 
convulsions. Again, these figures vary 
considerably. Other laboratory tests 
include determination of blood gas 
measurements to assess the acid-base 
status, since acidosis frequently ac- 
companies CO poisoning. Screening 
toxicologie tests of serum and urine 
should be done because there is a high 
incidence of associated drug abuse 
with CO poisoning. Also, electrocar- 
diography may show inverted T waves 
and ST-wave depression.’ Cerebrospi- 
nal fluid pressure may occasionally be 
elevated or a few lymphocytes may be 
seen. More than 90% of patients have 
electroencephalographic abnormali- 
ties consisting of slow waves (two to 
five cycles per second) of low-voltage 
frequently with frontal preponder- 
ance. 

The pathologieal effects of CO 
poisoning are present in almost all 
organs of patients who die from acute 
intoxication. However, the most im- 
portant changes occur in the brain. 
These include marked venous and 


capillary dilation, which is found in 
both the meninges and in the vessels 
of the substance of the brain. Pete- 





chial hemorrhages and frequently ear- 
ly necrosis of the basal ganglia, most 
often the globus pallidus, as well as 
the reticular zone ef the substantia 
nigra, have been observed. The Pur- 
kinje cells of the cerebellar cortex and 
dentate nucleus are commonly in- 
volved, as are cortical cells, especially 
in levels II, III, and IV. Ammon's horn 
may also suffer ischemic neerosis, 
partieular in the Somner sector and 
endplates.* 


REPORT OF A CASE 


A 44-year-old engineer was admi-ted to 
a rural hospital in coma. The patient had 
been found unconscious by his wife at 5 PM 
on the front seat of his automobi'e in a 
closed garage. The automobile ignition 
switeh was in the off position. The wife 
reported that he had been in good health, 
was not taking any medication, had no 
psychiatrie problems, and earlier in the day 
had stated that he was going to work on his 
automobile engine that afternoon. 

On admission, the patient was uncon- 
scious. Temperature was 38.9 °C rectally; 
pulse rate, 100 beats per minute: respira- 
tions, 24/min; and blood pressure, 140/90 
mm Hg. Examination of the head and neck 
disclosed no evidence of trauma. The left 
pupil was 5 mm in diameter and reacted 
sluggishly. The right pupil was 2 mm in 
diameter and reacted normally. There was 
no papilledema. The nose and pesterior 
pharynx had a small amount of carbon-like 
particles. The neck was supple and without 
adenopathy. The carotids were normal and 
no jugular venous distention was present. 
The chest was clear; the heart and ebdomi- 
nal examination were unremarkable. The 
patient exhibited decerebrate rigid ty, and 
response to deep pain was elicited. Eye 
movement was elicited by rotatior of the 
head. The muscle stretch reflexes were 
normal. There were sustained ankle clonus 
and Babinski’s signs bilaterally. Lumbar 
puncture disclosed an opening CSF pres- 
sure of 200 mm H,O, glucose level was 95 
mg/dl, no cells were present, and Gram 
stain was negative. Skull roentgenograms 
were unremarkable. Blood drawn while the 
patient was breathing room air demon- 
strated a pH of 7.42; Po, was 58 mm Hg; 





Fig 1.—Computerized tomographic scans without contrast enhancement eight days after 


admission. 
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Fig 2.—Comp.-erzed tomographic scans with contrast enhancement eight days after 


admissior 





Fig 2.—Cemputenzec tomographic scans with contrast enhancement five weeks after 
admision. 


Pco.. 30.9mm Hg; O- saturation, 91%; base 
excess, 25. Ne COH» measurement was 
ava lable. Resalts of urinalysis and auto- 
mated l£-factor blood chemistry studies 
and serum eleetrelyte values were normal. 
Exeept fer a WBC count of 17,900/cu mm, 
complete blooe cell coumt was normal. 

The patient was transferred to St Paul 
Hospital, Dallas, at 11 PM. A chest roent- 
eenogram anc ECG were normal. Serum 
and urine tomicclogy screening tests for 
amphetamines, barbiturates, benzodiazo- 
pines, phenothiaaides, salicylates, synthet- 
ie rzreotes, tricwclie antidepressants, and 
alechol were negative. An arterial blood 
eas measurement on reom air disclosed a 
pH ef 7.47; Pc, was 4283 mm Hg; Pco,, 27 
mm Hg; O, s-turatiom, 86.6%. The COHg 
concentration was 4.5%. The patient was 
placed on 10€75 oxygen by means of a 
rebreathing mask; this was tapered appro- 
priately ever = period cf 12 hours according 
to kis bloed gas measurements. The COHg 
level 16 hours alter admission was 0.8%. 
The patient was also given 4 mg of dexa- 
methasome  intraveneusly every eight 
hours, with a tapering dose over the next 
tem days Aporeximately 12 hours after 
being feand by his wife, the patient 
became more responsive. He opened his 
eyes and demenstrated a wandering gaze. 
He would respond te verbal commands 
with mocion +f all extremities. However, 
bileteral ankle clbnus and Babinski’s signs 
were still evidert. A computerized tomo- 


*. 
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graphic (CT) sean without contrast materi- 
al on the day after admission showed no 
abnormalities, but the posterior fossa could 
not be adequately evaluated due to motion. 
The patient continued to show improve- 
ment the next few days by standing and 
walking to the bathroom with assistance, 
as well as taking fluids by mouth and 
talking. 

On the fifth day, relapse with urinary 
incontinence and the patient was obtund- 
ent. Lumbar puncture disclosed xanthoch- 
romic fluid, with 100 RBCs, no WBCs, and 
25 mg/dl of protein. Another CT scan 
without contrast material showed enlarged 
third and lateral ventricles, but again the 
posterior fossa, was not well visualized. 
Posterior fossa angiography was normal. 
The patient was maintained on intrave- 
nous fluids and supportive care. On the 
eighth day, the patient could again follow 
simple commands, but his speech was slow 
and of low volume. At this time, a CT sean 
with and without contrast enhancement 
was performed with the patient sedated 
(Fig 1 and 2). The CT scan (Fig 1) without 
enhancement was again essentially nor- 
mal, but the CT scan (Fig 2) with contrast 
material clearly demonstrated increased 
uptake in the area of the basal ganglia and 
the dentate nucleus of the cerebellum. An 
EEG on the ninth hospital day was consis- 
tent with diffuse and bilateral cerebral 
dysfunction as found in anoxic or meta- 
bolic encephalopathy. The patient contin- 


ued to improve over the rext three weeks, 
but his speech remained sow. He was 
disoriented to place and time, with poor 
recent memory. He could not remember 
the episode in his garag2 and he walked 
with a wide-based gait. A CT scan with 
contrast material (Fig 3) five weeks after 
admission showed evidence of anoxic dam- 
age in the same areas as ia tke earlier scan 
(Fig 2) but to a lesser degree. 


COMMENT 


The differential disgnosis in this 
case included head trauma, brain 
tumor, cerebrovascular accident, drug 
toxicity, CO poisoning, and other 
causes of hypoxia. Several laboratory 
tests and physical findings in the 
early phase of the ilmess ruled out 
most causes except for CO poisoning. 
The COHg level, drawn seven to ten 
hours after the insult in a pollution- 
free environment, was moderately 
elevated at 4.595; at 15 hours, it was 
0.8%. These values ex-rapolate to an 
initial level in excess of 25%, assuming 
an exponential decay Zor CO elimina- 
tion on room air. The CT scans with- 
out contrast enhancement during the 
hospital course were rormal. Howev- 
er, the CT scan with coatrast enhance- 
ment on the eight hospita. day demon- 
strated increased uptzke in the basal 
ganglia and dentate muc.eus (Fig 2), 
where it has been reported that necro- 
sis commonly occurs w th CO encepha- 
lopathy. A CT scan with contrast 
enhancement (Fig 3) five weeks after 
the insult demonstrates reduced up- 
take when compared to Fig 2 and 
correlated with the clinical improve- 
ment of the patient. 
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Metastatic Intracranial Seminoma 


Paul Averback, MD, Andre Olivier, MD 


* A metastatic seminoma of the right 
temporal fossa, with facial pain, extraocu- 
lar paresis, otitis, and abdominal symp- 
toms, was found in a 34-year-old man one 
year after orchidectomy for a primary 
testicular tumor that had been treated by 
surgery and radiotherapy. This is an 
unusual intracranial metastatic tumor that 
merits active treatment. 

(Arch Neurol 36:40, 1979) 


T he solitary metastatic intracranial 

neoplasms with the best progno- 
sis that are often considered for surgi- 
cal treatment include renal cell and 
sometimes thyroid carcinoma. To 
these is added seminoma, of which the 
following case represents, to the best 
of my knowledge, the first reported 
example. 


REPORT OF A CASE 


A 34-year-old man had undergone orchi- 
dectomy for seminoma of the left testis, 
with radiotherapy to the retroperitoneal 
and ipsilateral iliac lymph nodes. He 
remained symptomless until one year later, 
when he began to have severe facial pain, 
which was worse at night. Two weeks 
before admission, he developed right 
serous otitis and drooping of the right 
upper lid. Soon his symptoms included 
nausea, vomiting, abdominal pain, con- 
stant pain in the right jaw, and diplopia. 
There were right medial rectus paresis 
with nystagmus on left lateral gaze, right 
proptosis of 2 mm, and a left Hoffmann's 
sign. 

Routine laboratory findings including 
chest roentgenogram were normal. Skull 
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Left, Seminoma, primary tumor in testis. Normal tubules at u 
seminoma. Large round and polygonal cells, with hemorrh 


roentgenogram showed a shift of the 
pineal to the left. An EEG showed slow 
waves in the right sylvian and temporal 
regions. Computerized tomographie scan 
and right internal carotid angiogram 
disclosed a mass at the tip of the right 
temporal lobe. Tomograms showed exten- 
sion into the right sphenoid sinus. Craniot- 
omy was performed, vith removal of a red, 
fleshy tumor occupying most of the tempo- 
ral fossa, extending downward toward the 
pterygoid fossa, medially toward the sphe- 
noid sinus, and covered by a thin rim of 
atrophic brain. Microscopy disclosed a 
seminoma. The patient was given a short 
course of corticosteroids with radiotherapy 
(3,000 rads). There were a slight hypesthe- 
sia in the distribution of the fifth nerve, 
minimal ophthalmoplegia, and left uvular 
deviation, but ne recurrence of tumor efter 
one year. 


Microscopic Findings 


The primary tumor showed features 
typical of seminoma: large round or poly- 
gonal cells with ill-defined margins, clear 
cytoplasm, round nucleus, and prominent 
nucleolus. There was lymphocytic infiltra- 
tion of moderate degree, and the lobules of 
the tumor were divided by fibrous trabecu- 
lae. Giant cells, areas of necrosis or hemor- 
rhage, and mitotic figures were not found. 
The intracranial tumor had similar mor- 
phologic features but was somewhat hem- 
orrhagic (Figure). Occasional mitoses were 
present. 


COMMENT 


Seminoma metastasizes to iliac, 
para-aortic, and sometimes mediasti- 
nal or supraclavicular lymph nodes. It 
is generally considered a curable 
neoplasm, with five-year survival 
rates in the range of 90% for disease 
clinically limited to subdiaphragmatic 
lymph nodes, after surgical treatment 
of the primary lesion and radiothera- 


py. 1-3 


A seminoma involving brain is of 
neuropathologic interest, in view of 
the controversial histogenesis of mid- 
line parasellar intracranial tumors 
referred to as “ectopic pinealoma,” 
“atypical teratoma,” “germinoma,” 
and by other terms, which have 
morphologie features indistinguish- 
able from seminoma.** The present 
case demonstrates tumor originating 
from the testis (germ cell origin), 
which in brain shows structural char- 
acteristics equivalent to the so-called 
ectopic pinealoma. 

There are several reports of success- 
ful treatment of “ectopic pinealoma” 
by radiotherapy, "° and, as noted 
above, seminoma is highly radiosensi- 
tive. Metastatic intracranial semino- 
ma should be treated by biopsy or 
excision (to establish diagnosis) fol- 
lowed by radiotherapy. 
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clinically mos: consistent with a diag- 
nosis of Tolesa-Hunt syndrome, in 
which magnification arteriography 
demonstrated orbital mass effect with 
vascular staining. This finding has 
not, to our knewledge, previously been 
described in either Tolosa-Hunt syn- 
drome or orbital pseudotumor. 


REPORT OF A CASE 


A 66-year-olé man was in good health 
until Sept 12, 1974, when he awoke with 
varying horizontal and vertieal double 
vision in all directions of near and far gaze. 
There was no blurring of vision. There was 
a dull, steady pain in the right supraorbital 
area, but no pain on eye movement. 

On admission to the Bronx (NY) Veter- 
ans Administretion Hospital on Sept 16, 
positive physical findings were restricted 
entirely to the right eye. There was a 
partial ptosis cf the lid with continuous 
ipsilateral fron:alis contraction. Right pe- 
riorbital fullness, mild proptosis (2 to 3 
mm), chemosis and hyperemia of the 
conjunctiva were noted. Facial sensation 
and corneal reflexes were intact. There 
was no orbital tenderness, pulsation, or 
bruit. Intraocular pressures were 20 mm on 
the right and 18 mm on the left. Extraocu- 
lar movements were full in the left eye. In 
the resting position, the right eye was 
slightly hypertropic. Abduction was lim- 
ited to 2? beyond midposition, with moder- 
ate impairmenf of elevation and depres- 
sion as well Adduction was subtotal on 
both left lateral gaze and convergence. 
Responses to forced lid closure, striped 
tape movement, and caloric irrigation were 
bilaterally apprepriate but of lesser ampli- 
tude in the right eye. An intraveneous 
edrophonium test was negative. The pupils 
were 2 to 3 mm, round, regular, and 
normally reactive. Fundoscopy was normal. 
Visual acuity was 20/25 in each eye with 
correction. Visual fields were full to 
confrontation and by perimetry. Red’ glass 
testing yielded a complex diplopia, with 
widest separaticn of images homonymous- 
ly on right lateral gaze. 

Admission laboratory data, including 
CBC count, ESR, VDRL, routine blood 
chemistry studies, urinalysis, protein- 
bound iodine, triidothyronine, and thyrox- 
ine were withir normal limits. A glucose 
tolerance test showed a mildly diabetic 
curve with no g:ycosuria. A PPD skin test 
was negative. Roentgenograms of the 
chest and skull, and tomograms of orbits 
including the superior orbital fissures and 
optic foramina, were unremarkable. Lum- 
bar puncture disclosed an opening pressure 


Syndrome of Painful Ophthalmoplegia 


With Intraorbital Mass and Hypervascularity 


of 130 mm H.O; protein level, 35 mg/dl: 

glucose, 88 mg/dl; two pclymorphonuclear | 
leukocytes. An EEG and a technetium Te - 
99 m brain scan were normal. Compater- | 
ized tomography was nct readily available 


at the time of tke patient's hospitaliza- 4 


tion. 

By the eighth hospital Gay, the right eye — 
swellin g and ophthalmoparesis had greatly 
subsided. Only minimal abdaction weak- 
ness persisted, Visual aevities were 20/30 
in the right eye and 20/70 in the left, A — 
right selective internal carotic arteriogram ] 
was performed on that day. The intracrani- 
al vessels were entirely normal With 
magnification views and subtraction tech- . 
nique, the ophthalmic artery and its - 
branches were well visuzlized, and were - 
seen to be slightly prominent (Fig 1, 2,and - 
3) Irregular enlargemen- of the cemtral ` 
retinal artery was noted, with small areas — 
of hypervaseularitv and staining distally, — 
at the posterior portion of the choroid 
erescent (Fig 1 and 3). The choroid Eush 
was displaced anteriorly away from. the 
zygomatie bone (Fig 1 anc 3). The findings 
were believed te be compatible with a 
retro-ocular neoplasm. 

On the 15 hospital day, mild ptosis, prop- 
tosis, chemosis, and hyperemia appeared in. 
the left eye. Intraocular p^essures were 20 


mm Hg in the right eye aid 23 mm in the _ 


left eye. Limitaticen of ll ductions and 
versions were noted in the left eye, abdue- 
tion again being the mest severely . 
involved, There was a le?t Mareus-Gunn _ 
pupil, and the left disk showed slight - 
engorgement. Visual fields remained nior- . 
mal. Visual acuities were 22/30 in the right 
eye and 20/400 ir the l»ft. A bilateral - 
orbital phlebogram done o1 the 22 hospital oot 
day and was within normel limits. i 

Sequential improvement, similar to that 
previously seen with the right eye, 
occurred on the left. Visual acuities on the 
24th hospital day were 20430 in the right 
eye and 20/80 in the left: on the 31st 
hospital day, 20/3C in the right eye and 
20/40 in the left. 

By the time of hospita! discharge on the 
43rd day, only mild bilateral abduction 
impairment remained. Red glass testing 
disclosed uncrossed. horizonta: diplopia on 
left lateral gaze. On a folow-up visit one 
month later, the patient wes asymptomatic 


and no ocular deficits could be elicited on 9 


examination. B-sean ultrasonegraphy was | 
negative. No medications had been given . 
at any time during the course of. the | 
illness. 


COMMEN” MEN 
The generally recognized clinical .—. 
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Fig 1 (left).—Lateral view of internal carotid angiogram shows 
anterior displacement of choroid blush (small vertical arrow) 
away from zygomatic bone (dark shadow, large arrow). There is 
irregular enlargement of central retinal artery with small erea of 
hypervascularity and staining (small upper arrow). 


Fig 2 (bottom left).—Anteroposterior view of right internal carotid 
angiogram demonstrates prominent ophthalmic artery (large 
arrow). Distal portions of ophthalmic artery branches are super- 
imposed on main trunk of middle cerebral artery. 


Fig 3 (bottom right).—Magnification of lateral view better visual- 
izes hypervascularity and staining at posterior portion of choroid 
crescent (arrow). Anterior displacement of choroid blush is again 
seen. 
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to be clinically consistent with a diag- 
nosis of Tolcsa-Hunt syndrome. De- 
spite demonstration of an orbital 
mass by arteriography, the clinical 
presentation was less consistent with 
orbital pseudotumor, as there was 
only minimal proptosis, there was 
definite third nerve involvement (in- 
dicated by ptesis), and the extraocular 
muscle palsies were of the " neurogen- 
ie" type rather than the “myogenic” 
variety characteristic of orbital pseu- 
dotumor.'" ^? 

Radiologic abnormalities have been 
described in a number of cases of 
Tolosa-Hunt syndrome, and include a 
variety of relatively nonspecific plain 
roentgenographic findings," ^599 orbi- 
tal phlebographic signs of obstruction 
of the third portion of the ophthalmic 
vein within the muscle cone, = and 
arteriographie findings of irregular 
narrowing, flattening, and displace- 
ment of the intracavernous portion of 
the carotid artery, at times suggest- 
ing a mass im this region, * ^ '*"' as 
well as the arterial stationary wave 
phenomenon." Sehatz and Farmer" 
also mention "slight irregularity" of 
the ophthalmie artery in one of their 
cases. There are no reports of intraor- 
bital hypervascularity in Tolosa-Hunt 
syndrome. This finding is similarly 
absent from descriptions of radiologie 
abnormalities in orbital pseudotu- 
mor.*9*4* (It should be noted, how- 
ever, that very few of the studies in 
either condition have adequately dem- 
onstrated the ophthalmic artery and 
its branches with magnification and 
subtraction techniques.) For this 
reason, a radiclogic diagnosis of retro- 
bulbar tumor (hemangioma, neurino- 
ma, meningioma, or malignaney) was 
entertained in the present case." ^ ^ 
This has obviously been excluded by 
the subsequent clinical course, espe- 
cially as corticosteroid therapy was 
withheld, and by the normal follow- 
up orbital phlebogram and ultrasono- 
gram of the orbit. 

In eonclusicn, we have reported a 
ease clinically most consistent with 
the diagnosis of Tolosa-Hunt syn- 
drome in whieh apparently prev iously 
unreported finding of a retro-ocular 
mass with increased vascularity and 
staining clearly indicates the exis- 
tence of pathology within the orbit. It 
is becoming inereasingly evident that 
a rigid separation of the Tolosa-Hunt 
syndrome from the syndrome of orbit- 
al pseudotumor is in some case artifi- 
cial’? The Tolosa-Hunt syndrome 
may well be a variant of orbital pseu- 
dotumor in which the clinical features 
are determined by a predominant 
localization of the inflammatory pro- 
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Freddie P. Gargano, MD, and the late E: nest. 
H. Wood, MD, assisted with radiologie interpre- 
tation. Constance DeGrazia assisted in the prepa- 
ration of the manuscript. 
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Postanoxie Action Myoclonus (Lance-Adams Syndrome) 
Responding to Valproate 


Russell D. Rollinson, FRACP, Bernard S. Gilligan, FRACP 


* A patient with postanoxic action 
myocionus (Lance-Adams syndrome) was 
. severely disabled with this movement 
. disorder. Valproate sodium was adminis- 
.. tered orally, with complete resolution of 

ihe myocionus. This favorable response 
has been maintained for two years. Exces- 
Sive yawning, the only side effect encoun- 
tered, was dose related and was abol- 
_ ished with the addition of pimozide to the 
drug regimen. 

(Arch Neurol 36:44-45, 1979) 


Lance and Adams' in 1968 described 

four cases of action myoclonus in 
chronic postanoxic states. Since that 
time, considerable interest has been 
shown in this condition, particularly 
since it may result in part from sero- 
 tonin deficiency in the brain. These 
cases are clinically similar in that 
they demonstrate (1) a very mild intel- 
— lectual deficit; (2) action myoclonus; 
(3) mild to moderate cerebellar ataxia; 
- and (4) resistance to conventional 
forms of therapy. 


REPORT OF A CASE 


.. In November 1973, a 26-year-old woman 
nearly drowned in a swimming pool. When 
found, she had suffered a respiratory 
arrest and had a profound sinus bradycar- 
- dia. She was successfully resuscitated, but 
suffered a prolonged period of anoxia. Her 
course was stormy. A tracheostomy was 
done and artificial ventilation was neces- 
sary for one week. Her recovery was slow 
and was severely hampered by action 
‘myoclonus. This involuntary movement 
< disorder prevented the patient from walk- 
- ing alone, and she was confined to a wheel- 
. chair, The patient had been unconscious for 
three days postictally. In April 1974, she 
. underwent a thoracotomy for the repair of 
a tracheal stenosis. 
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In March 1975, she was admitted to the 


Neurology Unit of the Alfred Hospital, 


Melbourne, for investigation and treat- 
ment. Át that time, examination disclosed 
a modest, softly spoken woman with many 
bruises over the extremities—a legacy of 
many falls. The striking abnormality was 
the violent jerking movements involving 
truncal and proximal musculature; even 
the muscles of respiration were not spared. 
These movements were absent when the 
patient was relaxed and supine, but 
appeared with anxiety-producing situa- 
tions and whenever an erect, sitting, or 
standing posture was attempted. Any 
effort to walk was in vain, leading to falls, 
rapid labored respirations, profuse sweat- 
ing, and tachyeardia, and eventually termi- 
nated in physical exhaustion. These move- 
ments were absent during sleep. There was 
profound hypotonia of all extremities with 
normal power and symmetrical muscle 
stretch reflexes. The knee jerks were 
pendular. The plantar responses were flex- 
or. Sensation was normal, There was mild 
impairment of finger-to-nose and heel-to- 
shin testing, and rapid alternating move- 
ments were moderately impaired. There 
was no clinical evidence of dementia, but 
according to her close friends the patient 
had suffered & minor intellectual decline, 
and retained a period of five months’ 
postanoxie amnesia. 

The following investigations gave nor- 
mal findings: complete blood cell count, 
urinalysis, liver function tests, blood urea 
nitrogen level, blood glucose level, chest 
and skull roentgenograms, EEG, electro- 
myography, and peripheral nerve eondue- 
tion studies. Serial EEGs were not 
performed. | 

Therapy was initiated along traditional 
lines. The following drugs were adminis- 
tered singly and sequentially: diazepam, 
nitrazepam, carbamazepine, levodopa, and 
methysergide; only levodopa had a tran- 
sient beneficial effect. As hydroxytrypto- 
phan was not available in this country, a 
trial of valpreate sodium (Epilim [Great 
Britain]; Depakene, comparable US prod- 
uct) was begun orally. Initially, 200 mg was 
given twice daily: this was gradually 
increased to a total of 1,600 mg in four 
daily doses. At this dosage, the myoclonus 
abated and the patient for the first time in 
two years was able to walk unaided. The 
patient was discharged on this dosage and 
reviewed monthly with neurological assess- 
ment, complete blood cell count, prothrom- 
bin time, and liver and renal function tests. 
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Drug levels were also measured regularly. 

The patient remained free of myoclonus 
and became more communicative and 
cheerful. She attended a rehabilitation 
center and was generally able to care for 
herself. The final maintenance dose was 
800 mg daily; on this dosage, the serum 
levels were 50 to 80 ug/ml. In February 
1976, she began to yawn excessively. This 
proved to be a dose-related side effect. In 
order to maintain control of the myoclonus 
and to eliminate the excessive yawning, we 
added pimozide, 4 mg daily, to the regimen. 
The yawning disappeared. 

In October 1976, the patient was admit- 
ted for further assessment, and the drug 
therapy was stopped. After the drugs had 
been withdrawn for 12 hours, the patient 
returned to her status of March 1975 with 
severe myoclonus. The only additional 
feature was a moderate degree of hypo- 
mania. After the medication had heen 
discontinued for five days, CSF was 
collected for 5-hydroxyindole acetic acid 
(5-HIAA) estimation after 24 hours of 
probenecid therapy. These levels were low 
(less than 10 ng/ml). Valproate was again 


administered, with complete resolution of 


the myoclonus. Computerized tomography 
(CT) was performed (Figure). This thera- 
peutic response has been maintained. 


COMMENT 


The cause of the movement disorder 
in the present case was undoubtedly 
hypoxia and this is refected in the 
widespread abnormalities in the CT 
scan (Figure) These findings were 
quite unexpected. The location of the 
area of reduced attenuation in the 
anterior aspect of the left temporal 
lobe must have spared the language 
area, as at no time did this right- 
handed patient demonstrate any dis-’ 
order of language. We have not found 
any previous examples of the CT find- 
ings of this condition in the litera- 
ture. 

The pathological substrate of the 
Lance-Adams syndrome is not clear, 
although Richardson et al* stated that 
a detailed postmortem study of their 
case failed to disclose any significant 
lesion in the midline structures of the 
brain stem—the site of the highest 
concentration of serotonin-containing 
Structures. They postulated a, func- 


a 








Late-al ventricles «re enlarged. There is suggestive widening of subarachnoid spaces, 
particularly im right trental region, and there is large area of reduced attenuation in 
anterior imeror aspect of left temporal lobe, presumably an infarct. No definite 
abnorma ity is seen in cerebellar hemispheres or in brain stem. 


tional alteration m serotoninergic 
activity” Lance and Adams' stated 
that the myoclonus may be produced 
by the repetitive ar ng of thalamocor- 
tical fibers, mainly from the ventrola- 
tera! nucseus, which is the principal 
reley nucteus from the cerebellum to 
the sensorimotor cortex. However, 
Lhermitte et af in a stereotactic 
study, were unable to verify this hypo- 
thesis. 

Lhermitte et al” have shown that 
hydrox-try»topnam, the precursor of 
serotonir was therapeutically success- 
ful in the Lance Adams syndrome in a 
smede patient. The CSF levels of 
5-HiAA in some patients with this 
eorditior have been low.* The thera- 
pemtic responses in the above cases 
were refected in significant rises in 
the-CS F of 5-Hl ^ A after the hydrox- 
ytryptepnan therapy." The following 
pharmacolegical agents have been 
reported te be ef benefit in the Lance- 
Acams symdrome: intravenously giv- 
en hydroxytryptophan,’ orally given 
: hwdroxyzrwptophan and carbidopa, 
tryptophan,’ trytophan and a mon- 
*oamine oxidase inhibitor,” levodopa,’ 
methysergde," carbamazepine," dia- 
zepam.-' clonazepam,'’ chlorproma- 
zime,” amd valproate." 
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Valproate has been found to be of 
benefit in many different kinds of 
epilepsy, particularly in the myoclonic 
varieties. “his drug is thought to 
inhibit both glutamic acid decarboxy- 
lase and y-aminobutyric acid (GABA) 
alpha  ketozlutarate." ^ Tomlinson" 
postulated chat the prevention of 
GABA degradation might restore 
inhibition end provide a beneficial 
effect in myoclonus. The drug is 
administerel orally; common early 
side effects are nausea, vomiting, and 
diarrhea. Transient loss of scalp hair 
has also been reported." Frequently, 
patients demonstrate an increased 
mental alertness, almost hypomania 
as well. Tais has led to the sugges- 
tion that valproate may also have 
some effect on serotonin metabo- 
lism.^ Pimezide is a useful antipsy- 
chotic agen- that is thought to act as a 
dopa antagonist." Pimozide has also 
been used n several different move- 
ment disorders.'* Valproate therefore 
may provice another less expensive, 
relatively safe form of therapy for 
this disabliag condition. 


Reckitt and Colman (Australia) provided the 
valproate sodium as Epilim. Dr Eric J. Gilford of 
St Vincents Bospital, Melbourne, performed the 
computerized tomography. 


Nonproprietary Names and 
Trademarks of Drugs 


Carbamazepine—Tegretol. 

Chlorpromazine—Chlor-PZ | Cromedaz?ne, 
Promachel, Thorazine. 

Clonazepam—Clonopin. 

Levodopa—Bendopa, Dopar, Larodopa. 

Nitrazepam—Mogadon. 

Valproate sodium—Depakene. 
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| "Locked-in Coma' 


in Postinfective Polyneuropathy 


William M. Carroll, MB, BS, Frank L. Mastaglia, MD, FRACP, MRCP 


9A patient with postinfective cranial 


: and peripheral polyneuropathy exhibited - 


the electroencephalographic and behav- 


-ioral features of “alpha coma." The rela- 
` tion of this form of extensive. peripheral. 


disconnection to those cases with central 
disconnection. due to pontomesen- 
. cephalic lesions is discussed. We con- 
- clude that in both situations further evalu- 
` ation of brain stem and cortical function is 


“necessary to determine whether or not - 
consciousness is preserved, rather than 


relying: solely on the presence of ocular 
movements and reactivity of the electro- 
 encephalogram. 

... (Arch Neurol 36:46-47, 1979) 


qeu. the concept of coma has 
been under scrutiny, especially 


: with reports of patients with appro- 


. priate behavioral features who exhibit 
-alpha activity in the electroencephalo- 
^ gram (EEG), a phenomenon termed 
"alpha coma." This phenomenon is 
| largely. confined to two pathological 
. States, viz, posthypoxic cerebral eorti- 
.€al necrosis and destructive lesions of 
<- the  pontomesencephalie junction. 
B With regard to pontine lesions, the 
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ability of the patient to respond 


appropriately depends on the integri- 


ty of the rostral tegmentum.” Those | 


with pretrigeminal. destruction are 
completely unresponsive, often exhib- 
iting "alpha coma,” whereas those 


limited to caudal involvement of the . 


tegmentum usually have residual ver- 
tical ocular movements enabling 
meaningful communication, a state 
termed cerebromedullospinal discon- 
nection or the “locked-in” syndrome.** 
The question arises whether con- 
sciousness is preserved when involve- 
ment of the pontomesencephalie retic- 
ular formation occurs in association 
with ventral pontine involvement, 
resulting in a complete central discon- 
nection. 

Although occasional patients with 
such central lesions have survived for 
periods in excess of two years, the 
prognosis is a/most uniformly fatal. 
An exception is a ease of brain stem 


encephalitis resulting in a "locked-in" 
state recently reported by Cherrin g- 


ton? in association with "swine flu" 
inoculation. In the present report, we 


describe a case of severe postinfective 
polyneuropathy with extensive dis- 


connection associated with total un- 
responsiveness, preservation of alpha 
activity in the EEG, and subsequent 
recovery. 


REPORT OF T CASE 


À previously healthy 45-year-old man 
was admitted te the hospital with a 
progressive flaccic tetraparesis and bulbar 
paresis evolving cver 4& hours. His illness 
had commenced six days after a minor, 
presumed viral upper respiratory tract 
infeetion. At the time of admission, venti- 
latory assistance was initiated, following 


which: je was observed to be alert and 
_ responding - appropriately. He was are- 
flexic, and the plantar responses were 
l initially flexor before disappearing. Distal 
sensation was impaired to al modalities. 


. Three days later, peripheral facial diple- 


gia was complete and symmetrieal lateral 


rectus pareses progressed to complete 


internal and externa! ophthalmoplegia. 


Reflex ocular movements including Bell's 

phenomenon were also lost. In addition to 
bradycardia and transient paralytie ileus, 
which developed over the next 24 hours, the 


. patient became totally unresponsive to * 
| auditory, visual, and painful stimuli. p: 


-An EEG performed on the sixth hospital. _ 


| day while the patient was in this unrespon- [| 
sive state showed low-amplitude posterior >. 


&Hz activity that was nonreactive to 
vigorous painful and auditory stimulation. 
On the ninth hospital day, his clinical state 
was unchanged and another EEG recorded 
8-Hz activity that remained unreactive to 
painful and auditory stimuli but shewed 
minimal attenuation to passive eye open- 
ing on the one occasion this maneuver was 
performed. Rudimentary bila:eral driving 
occurred with a stimulus flash frequency of 
20 per second. 

. By day 14, meaningful communication 
had been reestablished following the rezov- 
ery of neck and jaw movemerts, enabling 
the demonstration of intact gross visual 
perception. No other voluntary or reflex 
movements were present, and assisted 
ventilation via a tracheostomy had tc be 
continued, 

On admission there was a CSF total 
protein content of 0.42 g/liter and an gG 
level of 0.03 g/liter. A subsequent exami- 
nation 13 days later showed cor.centrations 
of 5.69 and 0.55 g/liter, respectively. P eo- 
cytosis was not observed in either exami- ^ 
nation and the CSF glucose level was 
normal. Cultures of body fluids for viruses* 
and appropriate serological studies were 
negative, as were screening tests for 
porphyria and heavy metal intoxieatior.. 
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- Beute postinfective polyneuropathy 
^ presents a variable clinical picture and. 
may result im profound tetraplegia 
eemplete ophthalmoplegia. De- 
reports of overlap syndromes’ 
some <cenjecture as to the 
ace of Eram stem lesions in 
jalmoplegie rms, electrophysio- 
| and pstheogieal support for 
i as scant.* In the 
here was no firm 
est a central lesion. 
esseen could be readi- 
the basis of a particu- 
we form of cranial and 
solyneuropathy resulting 
incor "u»tion of motor and 
somatic sensory pathways, including 
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involvement, sufficient to produce the 
behavioral state of coma. In addition, 
the alpha activity in the EEG was not 
appreciably altered by nociceptive 
stimulation. Changes in the alpha 
activity in response to passive eye 
opening were not fully assessed, but 
notwithstanding this, the EEG picture 
in eombination with the behavioral 
state warrants the term "alpha 
coma.” 

It is on this point that the question 
of the preservation of consciousness in 
extensive disconnection arises. With 
regard to the present case, in which 
the brain stem reticular formation 
and the cerebral cortex were unlikely 


to be involved, cortical function could - 


reasonably be assumed to have been 
preserved. In contrast, this would not 
be expected in patients with posthy- 
poxie cortical necrosis and “alpha 
coma.” In «ases with brain stem 
destructive lesions that render the 
patient totally unresponsive, the iden- 
tification of an "alert" mental state 
on clinical and EEG criteria has not 
been possible, and the preservation of 


cortical function subserving con- 


sciousness has not been demonstrated. 


Conversely and significantly, it has - 


not been adequately shown to be 
absent. Therefore, in cases exhibiting 
"alpha coma" due to disconnection of a 
central or peripheral type, the integri- 
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fully evaluated if orly for hp 
considerations. Furthermore, the 
demonstration of normal physiologic 
function of the cortex would provide - 
indirect evidence of preservation of. 
consciousness when the ability to. 
convey this, either behaviorally or 
electroencephalograpkically, has been . 
lost. In this regard, somatosensory, 
visual, and auditory evoked potential 
studies could provice evidence. of 
brain stem integrity and cortical func-. 
tion." If some functional preservation. 
of sensory patiways can be demon- 
strated, then recordings ef anticipato-. 
ry cortical potentials, sach as those 



















‘that precede planned metor activity — 


and changes in regional cerebral blood _ oe 
flow induced by motor ideation or — 
other forms of abstract mentation," 
could also be employed. E 


* 


In brain stem lesions resulting in a 


should be included as criteria for the 
identification ef a “locked-in” state 
rather than jus: the presence of mean- —. 

Although speculative, these studies ^ 
may help to resolve the question of . 
coma and corsciousness in central 
disconnection states, anc confirm that- 
in cases such as tke present with — 
peripheral disconnection, cortical .- 











— function is preserved despite appar- — 


ent coma. 
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Self-induced Pattern-Sensitive Epilepsy 


Chrysostomos | P. Panayiotopoulos, MD, PhD 


. @ A case of self-induced pattern-sensi- 
live epilepsy was observed in a 13-year- 
old girl. This case resembles those of 
patients who induce seizures in them- 


selves by light stimulation. The close rela- - 
‘tionship between photosensitive and pat- | 


tern-sensitive epilepsy is emphasized. 
j “Arch Neurol 36:48-50, 1979) 


^R? pileptie seizures induced deliber- 
34 ately by a patient is a rare disor- 
der; the most common form is self- 
‘induced _ photosensitive epilepsy.'* 
Another rare variety of epilepsy is 
pattern-sensitive epilepsy in whieh 
‘seizures are triggered by viewing 
certain patterns, usually stripes, in- 
voluntarily.” Although all patients 
with pattern-sensitive epilepsy are 
also photosensitive, geometric pät- 
terns apparently have not been pre- 
jously reported as a means of self- 
nduced epilepsy. This artiele de- 
scribes a patient with self-induced 
: pattern-sensitive epilepsy. 


REPORT OF A CASE 


UA 13-year-old girl was referred because 
of seizures that occurred mainly on volun- 
tary viewing of stripe patterns. A younger 
brother is normal and there is no family 
history of epilepsy. She was born by breech 
presentation, with no apparent trauma. 
Birth weight was 3 kg. Her development 
‘seemed normal until the age of 32 months, 
when she had her first tonic-clonic seizure 
during a mild febrile illness. Two sleep 
EEGs were reported as slightly abnormal 
because of ' ‘some diffuse slow activity.” 
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She was not treated until the age of 3 
years, when she had another tonie-clonie 
seizure — without associated 


ties. She was treated with primidone, 250 
mg daily, and two tablets daily of a 
mixture of ethylphenacemide, phenytoin, 
and phenobarbital (trinuride). The latter 
drug was discontinued three years later. 
She was free of seizures until the age of 8, 
when her parents and schoolteachers 
noticed that the patient was deliberately 
inducing frequent “absence” attacks by 
looking at objects that presented a vertical 
or horizontal stripe pattern (radiators, 
awnings, shutters, patterned cloth, ete). 
The radiators presenting a vertical stripe 
pattern were extremely effective and she 
sought them avidly. 

During the absence episodes, which last 


- for a few seconds, the patient stares, does 


not answer to questions, and loses 


infection. | 
Another EEG was reported as "hyper- - 
synchronous" without specific abnormali- 


covered that is kept locked. DM 
furiously demands to be let into the room 
when she is under stress. When she |. 
becomes unbearable with these demands, 





conseiousness.. When the duration of the 


attack is. prolonged, there is a rhythmic 
flexion movement of the head, the patient 
sometimes. drops: the objeets that she holds, 
and in rare instances is incontinert of 
urine. Her- mother has noticed that vertieal 


stripes are more potent in inducing attacks 
than horizontal. stripes and that square 


patterns are not effective. 


The girl searched for patterns to induce 
seizures so actively that the parents 
covered the radiators in the house with 
white doth. There is, however, a small 
storage room where the radiators are not 
The girl 


the parents are forced to allow her ir the 
room where she promptly has an absence 
attack looking at the radiators, with appar- 
ent relief of her tension. 

When the patient was 11 years old. the 


^ um 
SELLE Dery. 





Fig 1.—Drawings by patient. Note tendency for patterns with parallel lines 
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ai when she looked acci- 
zr she suffered another 
during which her eyelids 
made a sudden clonic 
ing the neck as if "toss- 
ek out of her eyes." ' At 
e s; me age, when viewing 
z ¢lese distance, she experi- 
jerking movements of the 
2 attacks similar to those 
terns. At the age of 13 she 
mal; sttacks while changing 
idi had severe psychologi- 
eral problems that became 
shoc) age. She became 
rgressive, stubborn, and un- 
ita frequent bursts of anger 
Pu PIED ed abusive and 











fi 
x n the members of her 
ally ber brother. Her full- 
78 or the Terman Merrill 


been a clear tendency for 
patient's drawings. During 
na tee patient wanted to draw, 
mes were for the most part 
horizontal-line patterns 
yaador during her office 
ire of cunning and child- 
d her designs with stripe 
ibsequently put out of her 
:un, borrowed a comb from 
zied walking around, seem- 
coming her hair until she 
one and have two absence 
‘al behavior included 
ing, and talking with 
: sinu to have £ an 





Dei cen ilidiogreiis 
findings 


m FEG showed a moderate 
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mn 93 x 65-em 



















Vases 5 mm Suid 
te the patient from a 
. Tbe orientation of the 
:wwas horizontal, verti- 
ther 63 x 63-cm piece of 
hiaek-and-white check 
emm) was also presented 
ie same-distance. The presen- 
a toe patterns was random. 
ang horizontal stripes 
plitude discharges of 
yake, and 2 to 4 eycles/s 
iy within one second from 
dern viewing (Fig 2). In no 
sese patterns ineffective 
'"uratien of the discharges 
| netween onset of presen- 
of discharge varied. The 








alleed various . 


1.2. D3 sec. 
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Fig 2.—Top, Aigh-amplitude ee of atypical spike, Bsp. and slow-wave 
activity appeared within one second of onset (arrow) of vertical pattern presentation. 
Center, Similer discharges appeared when patient looked at radiator (E). Only minor 


paroxysmal activity occurred when she glanced at radiator (A). Botto 
discharges or presentation of horizontal stripes. 


tion although in some instances the hori- 
zontal was more effective than the vertical 
pattern (Pig 2). Monocular viewing of 
these patterns did not elicit abnormali- 
ties. 

Oblique pat:erns were usually not effec- 
tive in inducing abnormalities except in 
rare instances when some mild paroxysmal 
discharges appeared. Looking at square 
patterns, reading, or viewing of her own 
drawings were completely ineffective. 

When the patient looked, as instructed, 
at the radiator of the recording room from 
a distance of £ m, this induced an absence 
attack associated with high-amplitude 


Self-induced Epilepsy—Panayiotopoulos 49 





^, High- ampi: tude- 


EEG discharges (Fig 2). Ms 
Photic Stimulation.— : ernie jnotie . 
stimulation (IPS) was given through a 
photostimulator. The mathed of IPS has 
been previously described. High-ampli- 
tude photoconvulsive responses were eli- 
cited by IPS on eyes oper at flash rates of 6 
to 35/s. Monocular stimulation and IPS on 
eyes closed were not effective (Fig 34. 





COMMENT 


The patient described in this report 
suffers from self-induced pattern- 
sensitive epilepsy, that is, she induces 












wi 


ux 
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Cycles/ 5) are implied. 


seizures in herself by deliberately 
looking at patterns. Myoclonie and/or 
absence seizures, as well as rare grand 
mal attacks, however, are triggered 
involuntarily when she looks at light 
sources (television, sun, etc). 
Self-induced photosensitive epilep- 
Sy is a rare variety of epilepsy in 
which patients voluntarily induee at- 
tacks in themselves; they stare at a 
source of bright light, usually the sun, 
and wave their abducted fingers 
across their eyes, or rapidly blink, or 
both. 
This case is apparently unique, but 
it should not seem unexpected. Photo- 
sensitive and pattern-sensitive epilep- 
sy are closely related; all cases of 
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LPS EYES 


Fig 3. —High-amplitude photoconvulsive discharges are elicited when intermittent photic 
stimulation is given when eyes are open (12 cycles/s). Photic stimulation is not effective 
hen eyes are closed even when longer trains of more potent fiash frequency (19 



























CLOSED 


pattern-sensitive epilepsy were also 


sensitive to IPS,‘ and in all photosen- 
sitive patients the effectiveness of 
IPS is greatly increased when com- 
bined with patterns.*’ This close rela- 
tionship would lead one to expect that 
patterns, like light, could be the source 
of a self-induced form of epilepsy. 
This is the case with our patient, who 
resembles in all respects the average 
patient suffering. from self-induced 
photosensitive epilepsy, with the dif- 
ference that hers is self-induced by 
pattern, not by light. Like the majori- 
ty of patients with self-induced photo- 
sensitive epilepsy, she is a female 
child of low intelligence with psycho- 
logical and behavioral problems who 








appears io get satisfaction from 
inducing attacks in herself. 

The rarity of self-induced pattern- 
sensitive epilepsy is understandable 
when we compare the incidence of 
involuntary pattern-sensitive cases to 
that of photosensitive cases. Photo- 
sensitive epilepsy occurs in one in 
10,000 in the general population; 
while there are no more than 20 
reported cases of pattern-sensitive 
epilepsy. Moreover, the self-induced 
variety of photosensitive epilepsy ap- 
pears to be very infrequent (there are 
no more than 130 reported cases) in 
eomparison with involuntary photo- 
sensitive epilepsy. 

Another particulariy interesting as- 
pect of this ease is that although light 
and pattern. are equally effective in 
triggering a. clinical seizure, the 


patient will only use pattern, never 
. light, for self-induced attacks. This 


might be related to the apparently 
earlier incidence in her life of pattern 
sensitivity, which may have caused 


conditioning. Nevertheless, the fact 


that the patient does not use light as a 
source of self-induced seizures sug- 
gests that the e experience of the attack 
itself is not her main objective. 


Evangelos Papathomopou los, Associate Profes- 
sor of Psyehiatry, University of Athens, referred 
this patient. 
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opathologic Findings in a Patient With 
oblastoma and Myoclonic Encephalopathy 


| A. Ziter, MIX Eatrick F. Bray, MD; Pasquale A. Cancilla, MD 





te The neuropathoiogical basis for myo- 
 Gicnic encephalopathy associated with 
neurobiastoma: has never been demon- 
: Sed. m our 6-yeat-old patient, the brain 
^anges were s spttridted to the cerebellum 











ad E 9t PL 3 singe s cells, 
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ago, the association 
neuroblastoma and 
ie phalopathy with opso- 
as ürat accedi and since then 
eH ED While this 





anized as a remote 
ie i the pathologi- 
riying the encephalopa- 
ër demonstrated. 

oe dese ibe the morphologie brain 
hanges in a chEd with myoclonic 
phalopathy who later died from 
metastatic neurcbiastoma. 


REPORT OF A CASE 


[205 he patieri was normal until age 22 
menthe. wher he developed "shakiness" of 

is, truak, amd head. During the 
naik, he lost his motor and 

and became unable to feed 

d Exa fai sation d Ma irritability, 






































Bs is head. The ocular 
| dings were pred of opsoclonus with 
spid “shimmering” or “fluttering” conju- 
e eye movements, After six months, 
dy smprovemeat. of motor ability was 
i 5 bat he continued to exhibit intellec- 
i impairmen:, At > years of age, he had 
ight exacerbatien of the ataxia, and ten 
manths later a mediastinal mass was 
Giscovered. Exploratery thoracotomy dis- 
gleed agrangticneuredlastoma. Because of 
"tespread metastases he was treated 
| ecbalt 60) radiation therapy (2,957 
), and ister «ith cyclophosphamide 
an), viperistme, and actinomycin D. 
Aer developing widespread bony metas- 
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tases, he died at the age of 6 years and 9 
months. The patient had received no radia- 
tion therapy to the head or neck. 


Neuropathological Findings 
The brain weighed 1,240 g and was fixed 


in 10% neutral formaldehyde. The outer . 


surface of :he dura was covered with 
several nodules of granular and hemor- 
rhagic tissue A similar lesion measuring 1 


em in diameter was present on the inner .. 


aspect of theslura. The meninges were thin 
and glistenirg as they covered the convex- 
ity and base af the brain. The convolutional 
pattern was normal. The arteries of the 
circle of Wilüs were thin and transparent. 
There was n» evidence of increased intra- 
cranial pressure. Coronal sections of the 
cerebrum shewed an intact cortical ribbon, 
normal-appearing centrum semiovale and 
basal ganglia, pale substantia nigra, and 
normal-sized: lateral ventricles. The brain 
stem was cutin a horizontal plane at 0.5-em 
intervals anc was grossly normal. The cere- 
bellum was firm and covered by thin 
meninges. The folia were grossly normal 


without evidénce of atrophy. The cerebel- | 


lum was sect -oned in the midsagittal plane, 
and the exposed vermis appeared to be 
normal. Parzsagittal sections through the 
cerebellar peduncles, dentate nuclei, and 
cerebellar foia were normal. 

Sections cf cerebrum, basal ganglia, 
brain stem, cerebellar ped uncles, and cere- 
bellum, including the dentate nuclei, were 
examined with hematoxylin-eosin, Nissl, 
Holzer, Wei, Bodian, and Bielschowsky 
stains. Microscopic abnormalities were lim- 
ited to the cerebellum. The cerebellar folia 
were well developed and showed no 
evidence of atrophy. The Purkinje's cells 
were distributed at the junction of the 
molecular ani granular layers. Occasional- 
ly there was a loss of cells, and this loss was 
supported bythe demonstration of "empty 
baskets" with the silver stain. This dropout 
of Purkinje’s cells was patchy and not 

extensive, and it was best demonstrated by 
special stainiag procedures. The neurons in 
the dentate auclei appeared normal. The 

myelin stain and, to a lesser extent, the 
silver and hematoxylin-eosin stains dis- 
closed pallor in the hilum of the dentate 
and perinuclear mantle. A mild increase in 
astrocytes, samé of which had abnormal 
forms, was seen in the same area. Axons 
appeared to be slightly irregular and 
beaded, but otherwise were uniformly 
distributed. A stain for fat showed oeca- 
sional foci of perivascular fat-laden cells in 
these areas. Histological sections from the 
nodular areas in the dura showed neuro- 
blastoma. 


from the associated malignancies, - 


These studies of patients who had 


-have been loss of Purkinje's calls i 
the cerebellar cortex and demyelina- 


| differences 


COMMENT 


In our patient, wie died of a neuro 
blastoma, the neurepa:hological ab- 
normalities were limited to the cere- 
bellum. They consisted of demrelina- 
tion and gliosis of the white matter 
around and within tie dentate nuclei 
and occasional loss of pes E 


-eells. 


In reviewing the literature, one 
finds a number of scattered case 


reports of patients with opsoclonus 


who had autopsy studies of the brain. 
Some of these patients, who exhibited’ 
the motor neurologic deficit, died — 















none of which was a neuroblastoma. 





tumors have shown abnormalities in 
the nervous system that varied some- 
what, but the most censistent finding 


tion with gliosis.^* 
Thus, one ean eon 





Jude that despit 
in age and type- 
diens uid d i 










end to ow. a similar pure 
damage—cerebellar — Gemyeli 
gliosis, and Purkinjes celi loss 
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e Eurher evidence that the blink reflex 


-by a patient who continued to blink to 
“sudden illumination despite anoxic neo- 
cortical death with electrocerebral silence 
and absent summated cortical visual 
evoked responses. 

. (Arch Neurol 36:52-53, 1979) 


[onkeys retain. considerable visual 
function . following complete 
- striate cortex removal. They blink to a 
| bright flash of light, exhibit. optoki- 
netic nystagmus, detect differences in 
luminous flux, and even exhibit some 
pattern vision." Whether man has 
subcortical visual capabilities aside 
from the pupillary light. reflex is 
uncertain. Cogan’ states that “cortical 
- blindness in man differs from that of 
J monkeys and of all lower. animals in 
that all vision is lost." | 

-. Complete cortical blindness in man 
js uncommon, usually transient, and 
-often combined with decreased alert- 
- ness and cognitive impairment. Care- 
-ful visual evaluation of patients with 
_ persisting cortical blindness is rarely 
 eombined with the opportunity for 
-pathologic confirmation. However, re- 
-eent studies of selected patients indi- 
eate that unconscious visual localiza- 
tion and even crude pattern vision can 
be present in perimetrically blind 
visual fields assoeiated with occipital 
lesions? 
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Blinking to Sudden Illumina 


ò light is a brain stem reflex was provided : 
man is unknown. 


to bright light, ine 
least in infants, a blink reflex to light 
can be subeortieally mediated. —— 





tion | 





The afferent pathway for reflex 








blindness are «onflie 


logically verified ease of hydranen- 


cephaly demonstrated blepharospasm 
, indicating that, at 





The followinz patient with physio- 


eM NS; gs Pons Iesus P a a 


logie. serebral 
blinking to sudden illumination m. $ þ 
The latency of the 
reflex is sufficiently prolonged to 
allow for cortical participation,’ and . 
reports of the reflex in human cortical — 
ting." A patho- ur 


resp onsi ein her nursing home and admit- 


hospital day, 





A Brain Stem Reflex Present in Neecortical Death = 


cortical death main- 
blink reflex to light. 


REPORT OF A CASE 


UA 54-year-óld- woman with a long history 









E psychiatric « disease and previous barbit- 
itk 


id awal seizures was found un- 





ted” to Los Angeles County/University of 
Southern California Medical Center with 


frequent. right. adversive seizures. 






Isotope . ‘brain scan and angiography 
were normal She awoke on the seeond 
and the seizures were 
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Electroencephalogram pertoritiéd, on 13th duy following SEE 
arrest snows électrocerebral silence. Electrocardiographic artifact is 


evident. Sensitivity, 2 iV /mm; time constant, 0.14 seconds = 


linear fiter, 50 Hz. 
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potential. No auditory evoked cortical 
potential coulé be obtained with a tech- 
nique that un?ortunately did not permit 
detection of brain stem auditory poten- 
tials. 

She continued to blink in response to 
mild stimuli including corneal touch, hand 
clapping, and light flashes. Occasionally, 
the blinking would be accompanied by 
synchronous myoclonic jerking of her lower 
facial muscles and upper extremities. The 
light-induced blinking was so sensitive 


that it could b» obtained without habitua- 


tion by intermittently shining a small 
flashlight throagh her closed lids. Oseillo- 
scopic recording of the orbicularis re- 
sponses to random light flashes from a 
photostimulatcr strobe verified consistent 
blinking with a 70 to 90 ms latency. 


Examination three months after the 
arrest showec little change. The blink 


reflex requirec stronger stimuli and rarely 
spread beyond the orbicularis, but she 
maintained a zonsistent blink to an elec- 
tronic flash. Se 
range of reflex activity. Neither blinking 
to visual threat nor optokinetic nystagmus 
could be obtained. No cortical response was 
present to 300 summated light flashes. 

Five months after the arrest, her vegeta- 
tive state continues unchanged. 





COMMENT 


This woman closely resembles the 


two patients with neocortical death, 
described bx Brierley and his asso- 
ciates; who showed a surprisingly 
wide range cf reflex neurologic activi- 
ty despite is»electrie EEGs." Both had 
intact blink reflexes to sudden illumi- 
nation in tke absence of computer- 
averaged visual evoked responses. 
Persistent blinking to light flashes 
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in the absence of act: ity of the cere- 
bral cortex provides farther ea 
that the blink refex to light i 
mediated by the brain stem (? en 
tum) in man. | 
The blink reflex to light, although 
the most variable of blink reflexes, 
should be sought in patients who are | 
unconscious, cortiealiy blind, or sus- 
pected of having upper brain stem | 
injury. The test is ezsily performed. 
using either a smal. electronic flash - 
unit at the bedside er random strobe 
flashes in conjunction with electroen- 
cephalography. Ultimate clinical use- — 
fulness is probably ‘imited, but in - 
selected patients the test may comple- . 
ment corneal reflex testing in assess- 
ing upper brain stem function and,. 


optic nerve integrity when pupillary 
abnormalities complicate the swing 
ing flashlight test. i 
On the patient’s death, six months 
after the onset of hyoexie encephalop- 
neurological ^ examination 












and necrosis of all cerebral cortical 
areas, including complete destruction- 
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Pure Memory Loss With Hippocampal Lesions 


A Pneumoencephalographic Study 


` Osamu Muramoto, MD; Yutaka Kuru, MD; 


. Morihiro Sugishita, PhD; Yasuo Toyokura, MD 


9 A case of pure memory loss occurred 
suddenly following inhalation anesthesia. 
Examination seven years after the onset 
‘of amnesia disclosed a profound and 
Selective impairment of recent memory 
without concomitant deterioration of other 
"higher functions or evidence of other 
- neurologic abnormalities. Pneumoen- 
. cephalotomography focused on the tem- 
= poral horns showed severe atrophic 
. changes confined to both hippocampi. 

This finding provides a radiologic coun- 
| terpart of previously reported surgical and 


pathological observations of bilateral hip- 
^. pocampal lesions in cases with relatively 
... pure loss of memory. 


fon Neurol 36:54-56, 1979) 


n 1957, Scoville and Milner’ reported 
-Å the observation of memory disor- 
| dos with difficulties of registration 
- following a bilateral resection of the 
^ hippocampal regions that was carried 
out on an intractable epileptie patient 
for therapeutic purposes. A particu- 
larly striking observation in this case 
was that despite severe memory 
impairment, perceptual and intellec- 
tual capacities remained intact, as 
; manifested by normal or above-aver- 
. age performance of experimental 
- tasks. 

Apart from the clinical sequelae of 
. surgical intervention, spontaneously 


oecurring cases of memory loss with 


lesions involving the hippocampus on 
. both sides are extremely rare. DeJong 
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et al described a case of memory loss 
that occurred suddenly following CyS- 
toscopy under barbiturate and nitrous 


oxide anesthesia. This patient had no 
other impairment of intellectual fune- 


tion nor neurologic: abnormality. 

Therefore, the term "pure" memory 
loss was applied. to this state. At 
autopsy, there were discrete bilateral 
necrotie infarets of the hippocampus. 
Similar cases of selective impairment 
of memory with detailed pathological 
findings were reported by Victor et al: 
and Benson et al“ 

While the relationship of focal 
damage in the hippocampal regions to 
memory disorders is now widely 
accepted because of these and other 
clinical and pathological reports,’ no 
attempt has been made as yet to 
correlate memory lass with radiologic 
alterations of the hippocampus. The 
case of pure memory loss herein 
reported is unique in that bilateral 
atrophie changes of the hippocampus 
were clinically confirmed by pneu- 
moencephalography. 


REPORT OF A CASE 


A 59-year-old right-handed carpenter 
was well until November 1970, when, at the 
age of 52 years, he was admitted to a local 
hospital because of severe upper abdominal 
pain. Diagnosed as having duodenal uleer, 
he was operated on while under endotra- 
cheal general anesthesia using morphine, 
succinylcholine chloride, and nitrous oxide. 


. The operation was reported as uneventful, 


but a detailed record was not available. 
During the pestoperative period, mem- 
bers of his family noticed that he had 
“somewhat changed.” He became forgetful 
about ordinary events, He would repeat the 
same statement to the same person on 
many occasions, not realizing that he had 
told it before. When he was discharged one 
month later, he was no longer able to 
recognize his own house. He made notes to 
reinforce his memory, only to find them of 
no avail because he could not remember 


what ders were: itheant for. In the ensuing 
months, his. memory disorder appeared to 
have improved to some extent, and then 
remained essentially unchanzed. 
Although his capacity to register new 
information. "was severely impaired, he 


made no errors in. judgment regarding his 


work of making furniture, He remained as 
skillful às before and could even teaeh his 
proficient. techniques to his colleagues. His 


memory for remote events up to 1970 also 
appeared to be intact. On April 5, 1977, he 
^^was admitted to the Tokyo University 


Hospital for evaluation of the memory 
loss. 

The history was not remarkable. There 
was no history of alcoholism. He had shown 
no signifieant personality change. The 
family history was not eontributory. 


Neuropsychological Findings 


Examination disclosed an elderly man 
who was alert and cooperative. He was 
oriented to person and place but did not 
know the date. He underestimated his own 
age and showed grossly defeetive memory 
of his recent experiences. He coulc not 
recall what had happened in the preceding 
few hours or few minutes. In contrast, 
however, his memory for events that had 
occurred prior to the onset of amaesia 
appeared to be intact. He could give much 
detailed and accurate information about 
his early life. His attention was excellent 
and he had a digit span of seven. However, 
on the Supra Span Digit Storage,’ his 
maximum storage was 5.3, ie, he was 
unable to exceed his forward digit spaa. As 
to verbal learning and memory, the Selec- 
tive Reminding Technique’ demonstrated 
that his retrieval as well as storage of 
verbal information were markedly im- 
paired. In contrast to these disabilities, 
there was no evidence of gereral intellec- 
tual loss; on the Wechsler Adult Intelli- 
gence Seale he attained a full-scale IQ of 


111 (verbal, 118; performance, 102). Mood . 


and affect were appropriate. He was aware 
of his memory difficulty. He frequently, 
mentioned his forgetfulness and always 
showed good insight, with nc tendeney to 
confabulate. 

In order to evaluate the aequigiticn of 
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we 


* 


motor skills we trained him on a mirror- 
drawing sk five trtals a day over a one- 
week perad, in whieh he was required to 
trase a lize within the narrow outlines of 
starshaped pattern es reflected in a 
mirrer. Ee showed steady improvement, 


indicated by reduction in both time and 
error scores. Moreover, after a two-month 
interval during which he had no chance to 
practice, he shewed almost complete reten- 
tion of the level he had attained at the end 
of the training. 
































Fic 2—Frontabcut threugh external auditory meatus. Top, present case. Bottom, normal 
comol tor comparison. Arrowheads indicate digitations of hippocampus. Arrows 
indicate aere! cleft Note severe shrinkage of hippocampi and marked widening of 


lateral 
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Examination Findings 


Physical and neurologic examifiations 
gave entirely normal findings except for 
the following. There was some limitation 
of range of motion at the neek and moder- 
ate weakness and atrophy, especially on 
the right, of proximal portion of the upper 
limbs. Fundoscopie examination disclosed 
moderate arteriosclerotie changes of the 
retinal vessels. He was slightly hyperten- 
sive (blood pressure, 150/96 mm Hg). 

Plasma lipid levels in the fasting state 
were as follows: total choleszerol, 272 mg/ 
dl; triglyceride, 170 mg/dl; and free fatty 
acid, 1,400 mEq/liter. Plasma lipoprotein 
pattern on agarose-gel electrophoresis 
showed moderate increases in f-lipopro- 
tein and pre-f-lipoprotein, which is charac- 
teristic of hyperlipoproteinemia type IIb 
according to the World Health Organiza- 
tion classification of hyperlipoproteinem- 
ia^ Blood B, and B,, levels were within 
normal limits. He was not diabetic. The 
remaining laboratory values were entirely 
within normal limits. Skull roentgeno- 
gram, electrocardiogram, and EEG showed 
no abnormalities. Computed tomographic 
(CT) sean (Fig 1) was interpreted as 
normal except for slignt ventricular dila- 
tion. Roentgenograms of the cervical and 
lumbar spine including laminagraphy 
showed marked spondylotie changes that 
were compatible with the clinical finding. 
Results of CSF study were unremarkable 





serial 


Fig 3.—Frontal cut, tomograms. 
Tomographic cutting was made with 2-mm 
thickness; midpoint of both external audi- 
tory meatus was chosen for reference 
point. A2 indicates 2 mm anterior refer- 
ence point; P2, 2 mm posterior to refer- 
ence point. 
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except for a protein concentration of 90 
mg/dl. Angiographic investigations of all 
four cerebral vessels were interpreted as 
normal except for moderate arteriosclerot- 
ic changes involving multiple intracranial 
arteries. 


Pneumoencephalographic Findings 


In an effort to obtain a specific clue to 
the pathogenesis of this patient’s amnesia, 
a pneumoencephalographic study focused 
on the temporal horns was performed by 
the lumbar route. 

On the frontal tomograms (Fig 2), the 
fourth as well as the third ventricles 
appeared slightly dilated (Evans index, 
0.26). Both temporal horns, especially on 
the left side, were considerably enlarged. 
The lateral cleft, or diverticle of subiculum, 
which normally exhibits an acute angle, 
was widened and blunted. This widening is 
thought to be the result of the decrease in 
volume of the Sommer’s sector.’ The hippo- 
campus, which normally has a prominent 
bulge on the floor of the temporal horn, 
was so severely shrunken that it was 
reduced to approximately one third of 
normal size. A normal pattern of digita- 
tions on the surface of the hippocampus”? 
was hardly shown in any slice. These 
changes of the hippocampus were roughly 
symmetrical but more prominent on the 
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Fig 4.—Lateral cut 24 mm to midline. Right 
(top left) and left (top right) sides of pres- 
ent case and normal control (bottom) for 
comparison. Arrowheads indicate eleva- 
tion of hippocampus, which normally looks 
like “ionic capital." * Note almost complete 
flattening of hippocampi. 


left side. Serial tomograms (Fig 3) demon- 
strated the extent of the severe atrophic 
changes of the hippocampi. On the lateral 
tomograms (Fig 4), the elevation of the 
hippocampus at the floor of the temporal 
horn, which normally has a characteristic 
appearance of "ionic eapital",'^ was slightly 
traceable on the right side, while on the 
left, this was hardly seen in any slice and 
the hippocampus appeared almost entirely 
flattened out. 

In summary, pneumoencephalographic 
studies showed a high degree of bilateral 
atrophy of the hippocampus with slight 
dilation of the third and fourth ventri- 
cles. 


COMMENT 


The profound memory loss in the 
present patient developed shortly af- 
ter inhalation anesthesia, and the 
subsequent course of his disability 
was not progressive. Examination on 
admission disclosed generalized arte- 
riosclerotic changes of cerebral vessels 
as well as hyperlipoproteinemia type 
IIb. These underlying conditions are 
quite similar to those of the case 
described by DeJong et al; Taking 
these into account, one can assume 
that permanent cerebral damage oc- 
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curred during a period of relative 
hypotension or hypoxia that aecom- 
panied the anesthesia. 

The pneumoencephalograms dem- 
onstrated that, while there existed 
slight and generalized dilation of the 
ventricles, the major and dispropor- 
tionately severe changes were local- 
ized in both hippocampi. These 
changes therefore seem to correspond 
to the previously reported autopsy 
findings of discrete lesions of the 
hippocampi in cases of memory loss. 
To our knowledge, pneumoencephalo- 
graphic abnormality of this kind in 
amnesic patients has not been de- 
scribed previously. 

It is noteworthy that, despite the 
serious inability to learn and to retain 
new facts, the patient’s memory for 
his premorbidly acquired skills for 
woodworking has been unaffected. 
Furthermore, he cou d indeed acquire 
new motor skills, as manifested by the 
performance of a _ mirror-drawing 
task. This fact is in accordance with 
Milner's" report that his patient's 
memory loss left tecknical skills 
intact. Corkin" confirmed this by 
experimental procedures, suggesting 
the possibility that motor learning can 
be mediated by brair structures other 
than the hippocampus. 

In the present case, computerized 
tomographie (CT) sean failed to pro- 
vide information about the lesions 
mentioned above. We therefore be- 
lieve that, despite the growing impor- 
tance of the CT scan, pneumoeneeph- 
alography is still helpful to detect 
small lesions located close to the 
ventricles and will play a continuing 
role of importance in the evaluation of 
some neurologic diseases" Among 
others, an emphasis should be placed 
on the role of pneumoencephalogra- 
phy in detecting hippocampal lesions 
in the evaluation of amnesic pa- 
tients. 
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Letters to the Editor 





Intracranial Hemorrhage With 
Vasculitis in Rheumatoid Arthritis 


To the Editor.—Edwards has described 
two patients with intracranial hemor- 
rhage occurring with cerebral arteri- 
tis (Arch Neurol 34:549-555, 1977). One 
of these cases was a subarachnoid 
hemorrhage secondary to ampheta- 
mine-induced necrotizing angitis. The 
second was an intracerebral hemato- 
ma in association with intracranial 
arteritis and anticoagulant therapy in 
a patient with ulcerative colitis. They 
pointed out that intracranial hemor- 
rhage with cerebral vasculitis is not 
well recognized. We published a case 
in the context of CNS vasculitis in 
rheumatoid disease,' itself a rare enti- 
ty in the literature. The hemorrhagic 
aspect of the vasculitis was not consid- 
ered a remarkable feature in that 
report. In our case, four separate 
areas of the brain were involved by 
hemorrhage at at least two different 
times. The symmetry is remarkable. A 
review of the eight cases of CNS 
vasculitis in rheumatoid arthritis'^ 
shows that in only one of these did 
hemorrhage occur.’ In this instance 
(case 2), the bleeding was associated 
with purulent meningitis and brain 
abscess. 

Our patient, then, is unique not only 
with regard to the myelopathy second- 
ary to vasculitis, but also in regard to 
the singular occurrence of hemor- 


rhage in frontal lobes and pons asso- 


ciated only with vasculitis and no 
other predisposing factor, in the 
setting of rheumatoid disease. The 
association of vasculitis and hemor- 
rhage, however, does lend support to 
Edwards’ observation of this concur- 
rence. 

PETER WATSON, MD, FRCP(C) 

Dept of Neurol 

Toronto Western Hospital 

Toronto, Ontario, Canada M5T 288 
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Cerebral Bone Marrow Embolus 
After Closed Chest Cardiac 
Massage 


To the Editor.—The complications of 
closed chest cardiae massage (CCCM) 
have included pneumothorax, hemo- 
thorax, cardiac contusion, and pulmo- 
nary bone marrow-fat emboli. We 
report a case of bone marrow embolus 
in a cerebral artery after CCCM. 


Report of a Case.—A 77-year-old man was 
admitted to the hospital because of 
progressive confusion, weakness, and an 
18-kg weight loss. Examination showed 
signs of dehydration, cachexia, and confu- 
sion. Chest roentgenogram showed severe 
diffuse interstitial nodular pulmonary dis- 
ease. Cardiopulmonary arrest occurred 17 
hours after admission. Closed chest cardiac 
massage, intubation, and defibrillation 
were performed. Several intracardiac 
adrenaline injections were administered. 
Necropsy disclosed widespread miliary 
tuberculosis. A bone marrow embolus was 
found lodged in a cerebral artery (Fig- 
ure). 

Comment.—The incidence of pulmo- 
nary bone marrow and fat emboli 
after CCCM is quite high.’ Bone 
marrow embolus of the brain, howev- 


Cerebral bone marrow embolus after 
closed chest cardiac massage. 





er, is an extraordinary event. Of the 
four reported cases, one had a patent 
foramen ovale, and the other three 
had no evidence of a right to left 
shunt.^^ Two had severe osteoporosis 
with pathologic fraetures; one had 
received intrathoracic cardiac mas- 
sage; and the fourth had probable 
vertebral fractures secondary to te- 
tanic-like muscular contractions asso- 
ciated with anaphylactic shock. Our 
patient had no evidence of a patent 
foramen ovale, cardiac septal defect, 
or pulmonary arteriovenous malfor- 
mation. The source ef embolus in our 
case is clearly related to the ribs frac- 
tured during resuscitation. It must, 
therefore, be assumed that there was 
sufficient pulmonary vascular pres- 
sure to carry a small marrow embolus 


through the pulmonary capillaries to 


the heart. A speculative explanation 
for this would be the possible exis- 
tence of pulmonary precapillary anas- 
tomoses functioning as a true venoar- 
terial shunt during shock. 
Unos RogessMANN, MD 
Institute of Pathol 
Case Western Reserve Univ 
2085 Adelbert Rd 
Cleveland, OH 44106 
LAWRENCE E. ZArcHIN, MD 
Neurological Associates, PC 
8301 Arlington Blvd 
Fairfax, VA 22031 


1. Yanoff M: Incidence of bone marrow embo- 
lism due to closed chest cardiac massage. N Engl 
J Med 269:837-839, 1963. 

2. Ghatak NR, Zimmerman HM: Cerebral bone 
marrow embolism. Arch Pathol 92:112-118, 1971. 

3. Karlen A: Todesfall an Fett-knoehemmar- 
kembolie und urdmie nach "intraduraler" per- 
abrodil myelographie. Acta Chir Scand 87:497- 
512, 1942. 

4. Rappaport H, Raum M, Horrell JB: Bone 
marrow embolism. Am J Pathol 27 407-433, 
1951. 

5. Pyun KS, Katzenstein RE: Widespread bone 
marrow embolism with myocardial involvement. 
Arch Pathol 89:378-381, 1970. 


Childhood Moyamoya Presenting as 
Subarachnoid Hemorrhage 


To the Editor.-Moyamoya was origi- 
nally thought to represent the roent- 
genographie expression of a congen- 
ital cerebrovascular anomaly indige- 
nous to the Japanese.’ Subsequently, 
this syndrome has been reported as an 
acquired process in non-Japanese 
adults and children.’ A recent 
review’ of moyamoya in chi.dren has 
documented more than 100 non-Japa- 
nese cases. I have cared for two chil- , 
dren in whom the presentation of . 
moyamoya again demonstrates its. 
aequired nature and in whom the 
mode of presentation has rzrely been 
noted in children. 
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wes -Case 1.—A 4%-year-old 
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Visuospatial Judgment 


To the Editor.—In reference to the 
article "Visucspatial Judgment," by 
Benton et al in the ARCHIVES (35:364- 
367, 1978), the authors emphasize that 
defective performance occurred in the 
right cerebral lesion cohort only in 
patients with posterior or indetermi- 
nate lesions. What percentage of the 
left cerebral lesions occurred posteri- 
orly or indeterminately? Is it possible 
that a number of patients with left 
cerebral lesiors placed posteriorly or 
indeterminate:y had to be excluded 
from testing because they were too 
dysphasic to understand the instruc- 
tions for the test? This point may 
partially explain the surprisingly nor- 
mal results that occurred among the 
left cerebral cehort. 

SANA Louis BrLocu, MD 

Dept of Neurol 

Albert Einstein Coll of Med 

Brorx, NY 10461 


In Reply.—Dr Bloch raises a good 
point. There is the possibility of a bias 
in ease seleetion when patients with 
right and left hemisphere lesions are 
compared on ene or another perfor- 
mance. Some patients with severe 
receptive language disorder either fail 
to grasp nonverbal pantomimed (as 
well as verbal) instructions or they 
apparently forget the instructions in 
the course of task performance. This 
also may oecur with nonaphasic 
patients with massive right hemi- 
sphere disease and with demented 
patients. In our study, five nonaphasic 
patients with right hemisphere lesions 
were exeluded ?rom the study because 
they failed to respond appropriately 
to the easy practice items preceding 
the test. 

Of the 48 patients with left hemi- 
sphere disease, nine had anterior 
lesions of whom six were aphasic, 20 


. was not substantially related to per- 
formance level. | 






had posterior (sions of whom 14 
aphasie, and 19 patierts had le 
that either could not be confide: 
localized or extended into both th: 
anterior and posterior regions, 13 of 
these were aphasic. Two of the three 
moderately defective performances: 
(score of 17 to 18) in the left hemi- 
sphere group occurred among the six. 
nonaphasie patients wita posterior i 
lesions. Both patients had occipital- 
lobe disease. The other moderately 
defective performance (score, 18) was 
made by an aphasic patient with a - 
lesion of indeterminate locus. All the 
14 aphasie patients with posterior 
lesions and the six aphasie patients 
with anterior lesions performed ade- 
quately. It seems clear that aphasic 
disorder, even of the Wernicke type, 





















Most of the aphasic patients in the _ 
study were also given other nonv erbal x 
tests assessing constr: uetional praxis, 
pantomime recognition, and pa 
recognition.’ A substan-ial proportion 
of them performed defectively on one - 
or more of these tests, which contrasts. 
with their adequate perfermance on ` 
the visuospatial test. The presence of . 
other visual or auditory cognitive - 
defects in these aphasic patients with | 
left hemisphere disease suggests a 
dissociation in perform&nce according E 
to the nature of the task rather than ac 
substantial bias in ease selection. — 

ARTHUR L. Benton, PRED- 
Nits R. VagkEY,PHD 
KERRY des. HAMSHER, PuD- 
Dept of Neurol 
Univ Hospitals 
Iowa City, Icwa 


l Benton AL: Visuoconstructive disability in 
patients with cerebral disease. Dee Ophthaimol 
34:61-76, 1973. 

2. Varney NR: Linguistie cn correlates of pan- 
tomime recognition in aphasic 5atients. J Neurol 
Neurosurg Psychiatr 41:564-563, 1978. 

3. Benton AL: Problems of test construction in 
the field of aphasia. Cortex 3:32-58, 1967. 


Moyamoya Disease 


To the Editor.-1 read with interest 
the report in the ARCHIVES by Schoen- 
berg et al (34:511-512, 1977) of a T- 
year-old girl with movzmoya disease 
who had seizures and headzche, which 
the authors state is a rare phenome- 
non. I think some comment is 
warranted. 

Analysis of a series o? 1:1 patients 
by Nishimoto and Takeuchi' resulted 
in their finding that convulsions and 
headaches were relatively common. Of 
18 patients younger tham 16 years eld, 
seizures were an initial zymptom in 15 
and the primary reasoa for seeking 
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medical attention in all but one of 
these. In a single year at Duke, I cared 
for feur children in whom this diagno- 
sis was proved. Seizure was the initial 
symptom in one girl who experienced 
prolonged focal convulsions at the 
ages of 13 and 22 months, two years 
prior to the development of repeated 
ischemic events at the age of 4 years. 
Treatment with anticonvulsants, al- 
though appearing effective after her 
first two seizures, had no effect on her 
subsequent episodes, and the diagno- 
sis was made angiographically at the 
age of 7 years and 3 months. These two 


2 


the children with this problem, hardly 
qualifying asa rare phenomenon. 

Despite this argument, from the 
data presented in the authors' deserip- 
tion, I have serious doubts that the 
. girl's episodes represented true cere- 
- bral seizures. On only one occasion is it 
mentioned that "motor symptoms" 
were present, by which I assume that 
focal clonic activity is meant. All other 
symptoms described are negative phe- 
nomena, including alteration of con- 
taet with the environment, aphasia, 
and focal paresis of unclear duration. 
It is difficult to accept these episodes 
as either inhibitory seizures, which 
are reported but are associated with 
spike and wave discharge on EEG,’ or 
as postietal events with no clear ictus 
demonstrated electrically or clinically. 
Similar symptoms have been observed 
in all four of the Duke patients, and all 
had the charaeter of transient is- 
chemic attacks. 

The one EEG reported by the 
authors was done during the episode 
associated with motor symptoms and 
showed only slowing with focal accen- 
tuation, a pattern not unheard of 
during seizure but certainly one more 
compatible with cerebral ischemia. 
The associated clinical seizure on that 
occasion is then more likely a response 
to hypoxia. A similar EEG pattern has 
been seen in two of my own four 
patients who had no seizure history 
and in whom focal paroxysmal slow- 
ing on EEG could be elicited easily 
with hyperventilation, even in the 
absence of clinical symptoms. This 

seems to represent an imbalance of 
. blood flow through abnormal vessels 
with aberrant response to certain 
stimuli (unpublished data) I would 
add that the response to phenytoin is 
not reasonable proof of seizure in a 
notoriously variable disease. 

The idea that cerebrovaseular insuf- 
fieieney produces headache is not a 
new concept. All of the four children 
seen by me suffered vascular-type 
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headaches both with and without clin- 
ieal neurologie changes, as did several 
patients in the series of Taveras.’ In 
the Japanese series, headache was a 


cardinal symptom in 14 of the 73 


children studied. This may take the 
form of childhood migraine, but many 


patients have atypical features if 


closely eonsidered. 

Despite these reservations, I concur 
with the authors conclusion that 
vascular disease of the moyamoya 
type is more common in children than 
has previously been considered in the 
English literature. Although I dis- 
agree that the case presented is very 
atypical, it serves to point up some of 
the features that should make this 
disease suspect in a child. The condi- 
tion needs to be considered in certain 
children with seizures as part of their 
problem. To these I would add chil- 
dren with atypieal forms of vascular 
headache, particularly those with the 
uncommon hemiplegic variety. Angi- 
ography of children in larger centers 
is a fairly safe and acceptable proce- 
dure and deserves more use by those 
of us dealing with pediatrie neurologic 
disease. The importance lies in mak- 
ing the diagnosis, allowing then for 
therapeutic considerations. Cervical 
sympathectomy for symptomatie re- 
Hef of ischemic attacks from this 
condition presently shows some prom- 
ise.’ More particularly, however, ad- 
vances in cerebrovascular mierosur- 
gery may soon offer a means of abort- 
ing a future devastating neurologic 
insult in these children. 

THEODORE R. SUNDER, MD 
Pediatrie Service 

Naval Regional Med Etr 
Camp Pendleton, CA 

l. Nishimoto A, Takeuchi S: Moyamoya dis- 
ease: Abnormal cerebrovascular network in the 
cerebral basal region, in Vinken PJ, Bruyn GW 
(eds): Handbook ef Clinical Neurology. New York, 
"Isevier Publishing Co, 1971, vol 12, pp 352-383. 

2. Hansen P: Hemiparetic seizures. Read 
before the Child Neurology Society meeting, 
Monterey, Calif, 1976. 

3. Taveras J: Multiple progressive intracranial 
occlusions: A syndrome of children and young 
adults. AJR 1068:235-268, 1969. 

4. Suzuki J, Takake A, Kodama N, et ak An 
attempt to treat cerebrovascular moyamoya 
disease in children. Child's Brain 1:193-206, 
1975. 


In Reply.—We appreciate Dr Sunder's 
thoughtful comments concerning our 
article. His letter concentrates on 
three major points: (1) the frequency 
of seizures as the initial symptom of 
childhood moyamoya disease, (2) 
whether the stereotyped spells de- 
scribed in our report represent sei- 
Zures or transient ischemic attacks, 
and (3) whether these spells were 
secondary to underlying vascular dis- 


| ease. We shall attempt to address each 


of these issues. 

After studying the patient describ- 
ed in our report, we made what we 
consider to be a fairly exhaustive 
review of the literature availakle to 
us, Searches of the /ndex Medicus and 
the Medlars/ Medline computerized 
bibliographic system of the National 
Library of Medicine were carried out. 
Each article so obtained was reviewed 
for details of the cases reported as 
well as for possible additional refer- 
ences. Unfortunately, neither tke re- 
view appearing in the Handbook of 
Clinical Neurology’ and mentioned by 
Dr Sunder nor Dr Sunder's unpub- 
lished series was thus disclosed. 

In the analysis by Nishimote and 
Takeuchi? of 73 patients with moya- 
moya younger than 16 vears of age 
referred to by Dr Sunder, convulsive 
seizures were reported to be one of the 
"initial symptoms" in 15 patients and 
one of the "cardinal symptoms" in 14. 
On the basis of the figures quoted by 
Nishimoto and Takeuchi, individual 
patients must have had multiple "ini- 
tial and eardinal symptoms." Conse- 
quently, if one were to calculate a 
percentage distribution for eazh of 
the initial symptoms as Dr Sunder did 
for seizures, one would come up with a 
total percentage in excess of 100%. 
Furthermore, it is unclear whet the 
authors of this series meant by initial 
symptoms and cardinal symptoms. 
For example, "mental retardation" is 
listed as an initial symptom; we 
presume that mental retardation rep- 
resents a residual disability following 
some acute neurologic event. Dr Sun- 
der interprets the results of the Japa- 
nese study to mean that "... seizures 
were an initial symptom in ffteen 
and the primary reason for coming to 
medical attention in ali but one of 
these." This is based on the assump- 
tion that the 14 patients for whom 
seizures are listed as a cardinal symp- 
tom all had seizures as an initial symp- 
tom. This may not be the case, howev- 
er. 

The danger inherent in generaliz- 
ing from a single series is also appar- 
ent in the chapter referred to by Dr 
Sunder. The authors of that report 
conclude that movamoya disease is 
rare among non-Japanese. It is only in 
an addendum that reviews literature 
in 1969 and 1970, that Nishimo:o and 
Takeuchi conclude that the disease 
may be found with some frecuency 


outside of Japan as well. Non-Japa- - 
hese cases reported in these moree 


recent articles are not included in the 
figures quoted by Dr Sunder. 
Our own review cf childhood moya- 
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it would | 


brovascular crigin. We reported this 
case because we were unaware of any 
other child in whom a seizure disorder 
and vascular headaches were the only 
manifestations of moyamoya disease 
and who was under close medical 
observation for a period of three 
years. One m.ght argue that in anoth- 
er five years, other neurologic symp- 
toms may cevelop in this patient. 
Although ths may certainly be the 
case, we have no way of predicting 
sueh an outeome. We appreciate Dr 
Sunder's interest in our article and are 
pleased that he has added his own 
experience te the literature. It is only 
through suck additional reports that 
we will have a better indication of the 
frequeney of this phenomenon. 
BRUCE & SCHOENBERG, MD, MPH 
xtute of Neurological 
and Cemmunicative Disorders 
and Stroke 
Bethesda, Md 
JAMES F' MELLINGER, MD 
Section ef Pediatrie Neurology 
Dept of Neurology 
Mayo Cknic 
Rochester, Mn 
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Paroxysmal Atrial Tachycardia 


To the Edi:or.—The report in the 
ARCHIVES by Rush et al titled "Parox- 


ysmal Atrial Tachycardia and Frontal 


Lobe Tumor’ (84:578-580, 1977) sug- 
gests that a 49-year-old male patient 
had symptoms secondary to paroxys- 
mal atrial tachycardia (PAT) and that 
the PAT was secondary to seizure 
activity related to a frontal lobe glio- 
ma. Unfortunately, this report gives 
no documentation that the patient had 
PAT and, ia addition, there is no 
evidence thet his symptoms were in 
any way related to a change in cardiac 
function. Certainly, these symptoms 
cannot be explained by a pulse rate of 
110 beats pes minute. 

It is possible that the patient's 
spells could kave been partial seizures 
with an asseciated mild sinus tachy- 
cardia. Figure 1 showing four chan- 
nels of EEG monitored during one of 
the patient's spells is small, making 
interpretatien difficult. However, I 
see no clear 2lectrical seizure activity, 





although this possibiity cannò 
ruled out from the samp:e. Altheugh 
unusual at age 49, it is ertirely Possi- 
ble that the change shewr in the BEEG 
is a response to hyperventilation. It. 
seems to me that the origin of the 
patient's spells remairs obscure. —— 
An additional point is the EEG in 
Fig 3, which is reported to shew a 
spike "almost exclusively localized to 
[the] right nascpharyageal area." In 
fact, the EEG «Fig 3: suggests that — 
the spike is distributed widely over | 
the surface leads on tae right and to = 
the left frontopolarlezd as well as the — 
ear (presumably the right ear) and 
does not appear at tie nasopharyn- 
geal leads at all. 
JAMES £. ZEESE, MD 
Dept of Neurol 
Univ M nnesota 
Univ Hospitals. | 
Kinnea»olis, MN 55455 


In Reply.—Dr Zeese's etter questions 
the diagnosis of PAT and its associa- 
tion with seizure activity related to a 
frontal lobe glioma. Electrocardio- 
graphically, and clinically, the epi- 
sodes were of sudden onset and offset. 
Electrocardiographie telemetry, a 
sample of whica was deeted by the 
editor, because of limited space, docu- 
mented a pulse rate cf 160 beats per _ 
minute. It is a fact that, at the time of. 
the ECG telemetry ilustrated im the 
article, the cardiac lead was not avail- 
able and the pulse rate palpated by. an 
observer was 110 beats per minute; it 
is probable that this reading was 
obtained at the termination of the 
seizure and thus does nct reflect the 
cardiae rate during tne actual event 
itself. Hyperventilaton was never 
observed in this patient. 

The patient's symptoms corre- 
sponded temporally with the rapid 
heartbeat, and subsequent to surgery 
he has not been troubled with either 
changes in cardiac rate or other 
complaints. We agree that the state- 
ment “almost exclusively localized to 
[the] right nasopheryngeal area" 
states the case too strongly even 
though the tumor itse f was located in 
the right frontopolar area. In short, 
we think we have adequately docu- 
mented the association of a tumor 
with epileptiform accivity and it is 
highly likely :hat EEG and ECG 
abnormalities were ezusally related. 

JEFFERY L. Rusu, MD 
BRUCE A. EvERETT, MD 
ALAN H. Apams, MD 
JoHN A. Kusske, MD 
VA Hosp 

5901 E seventh St. 
Long Beach, CA 90822 
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Jan 22-26 
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March 1821 
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Aprü 22-26 
23-28 
Chicago 
May 4-6 
Hotel, Boston 
May 28- June 1 
July 12-14 
surgery, Paris 
27-31 


. Maltidisciplinary Aspects of Brain 
Tumer Therapy.—A conference cover- 
ing experimental and clinical brain 
.tumcr therapy will be held June 8-10, 
.1979. on Lake Garda, Italy, under the 
-eo-chairmanship of Prof Pietro Pao- 
¿letti and Michael D. Walker, MD. 
.Majer sections on experimental tu- 
mors, biology, diagnosis, and therapy 
-will be included. A day will be devoted 
to free communications. hase for 
submission of 200-word abstracts is 

Jan 15, 1979. For further information 
contact M. D. Walker, MD, National 
Cancer Institute, 31/4B32, Bethesda, 
- MD, 20014. 


. New Appointments at University of 
 TTennessee.—Dr Albert F. Heck, profes- 


. Sor and chairman of the Department 


: of Neurology, University of Tennes- 
: see Genter for the Health Sciences in 
Memphis, has been named director of 
: the neurosciences program at the 
. University of Tennessee. 

Dr Dominic M. Desiderio has been 
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CALENDAR OF MEETINGS 
Southern Clinical Neurological Society, Pier 66 Hotel, Ft 


Fourth Annual International Joint Stroke Conference, 
Hyatt Regency Hotel, Phoenix, Ariz 

Winter Seminar in Neurology and Neurosurgery, Cotina, 
Italy, and Chamonix, France 

The Federation of Western Societies of Neurological 
Sciences, Mountain Shadows, Scottsdale, Ariz 
Symposium on "Long-term Effects of Neuroleptics,” 
Monte-Carlo, Principaute de Monaco 

Society of Neurological Surgeons, San Antonio, Tex 
Central Association of Electroencephalographers, Lexing- 


The American Association of Neurological Surgeons, 
Century Plaza Hotel, Los Angeles 

The American Academy of Neurology, Marriott Hotel, 
Language and Communication in the Elderly, Colonnade 
The Ninth International Symposium on Cerebral Blood 
Flow and Metabolism, Tokyo 

European Society for Stereotactic and Functional Neuro- 


International Congress of Sleep Research, Tokyo 


appointed professor of neurology- 
chemistry and direetor of the Charles 
B. Stout Neuroscience Laboratory in 
the Department of Neurology and the 


Neuroscienees Program. Dr Desiderio 


was associate professor of chemistry 
at Baylor College of Medicine, Hous- 
ton. | 

Dr Leon Cass Terry has been 
appointed associate professor of neu- 
rology. Dr Terry was a Fellow in the 
Department of Neurology and Experi- 
mental Medicine at MeGill Universi- 
ty. 

Dr Rifaat Bashir has been ap- 
pointed assistant professor of neurclo- 
gy. 


New Residency Program at the Uni- 
versity of Massachusetts.— new neu- 
rology residency training program 
has just received accreditation at the 
University of Massachusetts Medieal 
Center in association with St Vincent 
Hospital of Worcester. The Depart- 
ment of Neurology, under the chair- 





and Mare Fisher, 


L. Rhoton, 








 manship : of. Dr David A. Drachman, 


includes the following ten full-zime 
faculty members: David A. Drachman 
and Elliot Marcus, professors; Israel 
Abroms, Umberto DeGirolami, and 
Sheldon Kapen, associate professors; 
Albert Fullerton, 
Jane Sargent, Thomas Smith, and 
Justin Zivin, assistant professors. 

The program, combining the fzcili- 
ties of a university medical center and 
a closely integrated community hospi- 
tal, ineludes training in adult and 
pediatrie neurology, neuropathology, 
and clinical electrophysiology. It of- 
fers residency positions from the PG1 
to PG4 levels and clinical and labora- 
tory research fellowships by special 
arrangements. 


. Society of Neurological Surgeons.— 
The following: officers were elected on 
May 18, 197& president, Shelley N. 
Chou, MD; president-elect, William E. 


Hunt, MD; vice-president, Charles E. 
Brackett, MD; secretary, William F. 


Collins, Jr, MD; and treasurer, Albert 
r, MD. Dr Guy L. Odom of 
Durham, NC, was awarded the soci- 
ety's Distinguished Service Award. 

"The next meeting o? the society will 
be held in San Antonio, Tex, March 
28-31, 1979. 





Neurological and Neurosurgical 
Emergencies.— There will be a meezing 
on the “critical care of neurological 
and neurosurgical emergencies” at 
the annual Barrow prey e Insti- 
tute symposium on Jan 25-27, 1979, at 
the Camelback Inn, hoon. Ariz. For 
further information eontact Richard. 
A. Thompson, MD, Chairman, 350 W 
Thomas Rd, Phoenix, AZ 85013. 


Western EEG Society.—A postgrad- 
uate course in pediatric EEG will be 
given on Feb 15th preceding the 
annual meeting of the Western EEG 
Society, which will be held at the 
Inter-Continental Hotel, Maui, Ha- 
wali, Feb 16-17, 1979. For information 
contact John G. Roth, MD, 3181 SW 
Sam Jackson Park Rd, Portland, OR 
97201. — 

Dr Giovanni Di Chiro, President of the 
12th Symposium Neuroradiologicum.— 
Dr Giovanni Di Chiro, chief of the 
neuroradiology and computed tomog- 
raphy section of the National Insti- 
tutes of Health, Bethesda, Md, has 
been chosen to be the president of the 
12th Symposium Neuroradiologieam. " 
He was elected at the llth sympo- 
sium, recently held in Wiesbaden, 
Germany. à 
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Reye's Syndrom 
sented at an i 
on Reye's syndro 
multiple cause. 
involvement an 
eontrolled in as 
cases if treated ea res 
ly. The incidence increased dramati- — 
cally after the 1974 and 1977. out- E 
breaks of influenza type B. The | 
national fatality rate was 41%, and 
many survivors had neuro ogic seque- 
lae. 

The increased incidence and high 
mortality prompted Dr Donald B. 
Tower to join NINCDS with several 
eosponsoring organizations to under- 
write the Halifax meeting, which was 
organized by Dr J. F S. Crocker of 
Dalhousie University. 

Etiology.— The syndrome’ s first ob- 
server, Dr Douglas Reye, recognized 
its association with an immediately 
antecedent viral infection in 1963; he 
suspected the role of a toxin and 
recommended inquiry into environ- 
mental and drug history. There was 
agreement that pathogenesis invoives 
an extrinsic or intrinsic toxin asso- 
ciated with viral infection, and possi- 
bly a genetic susceptibility. 

The following four major pro- 
dromes have been identified: influen- 
za B, upper respiratory infections, 
varicella, and gastrointestinal disor- 
ders. The first two tend to be asso- 
eiated with the syndrome in oider 
children and adolescents (aged 11 to 14 
years); varicella is associated with 
children aged 4 to 6 years; whereas, 
the diarrheal diseases are associated 
with the syndrome in younger chil- 
dren and infants. 

More than 1,000 cases have been 
reported in the United States since 
1963, with peaks coinciding with the 
1974 and 1977 influenza B outbreaks. 
The Center for Disease Control, 
Atlanta, estimates 30 to 58 cases of 
Reye’s syndrome per 100,000 cases of 
influenza B with a fatality rate of 41% 
and 27 eases of Reye's syndrome per 
100,000 eases of varicella with a fatal- 
ity rate of more than 50%. The data 
indicate the highest inzidence of 
Reye’s syndrome in suburban areas 
and an excessive prevalence among 
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“siblings. 
. Dr Crocker reported an increased 


-incidence in areas of New Brunswick : 


that were sprayed with an organo- 
© phosphate. The incidence was sub- 
-stantially higher than in the United 
States or in neighboring provinces 
where no spraying occurred. An analo- 
gous situation in Thailand also was 
reported. | 
Additional evidence supportive of 
toxin involvement was drawn from 
studies of 1-day-old mice challenged 
with EMC virus and then exposed to 
plant sprays. The survival rate was 
45%, compared to a 100%-survival rate 
in controls. The mortality was due to 
one of the detergent emulsifiers used 
in the spray. 
. The presence of a toxin may 
 Suppress host defenses and permit 
fatal viral replication, or the virus 
may interfere with detoxifieation. 
System Involvement.—The major 
pathologie finding is injury to liver 
mitochondria that seems to be meta- 
bolie and that is of important diagnos- 
tic value. Liver cells accumulate small 
. fat droplets with centrally located 
. nuclei; sinusoids are obliterated by 
cellular swelling; and mitochondria 
exhibit pleomorphism, loss of internal 
strueture, swelling, and—in recovery — 
splitting or subdivision. Elevation in 
blood ammonia concentration and in 
various cireulating enzymes (SGOT 
and ereatine phosphokinase) and a 
decrease in blood glucose levels are 
associated. 
Skeletal muscle cells have depleted 
glycogen, increased triglycerides, di- 
lation of the tubules of the sarcoplas- 
mie reticulum, mitochondrial changes 
- (as seen in the liver), and progressive 
. disorganization of myofilaments. 
Brain biopsy specimen showed ede- 
ma localized to swollen astrocytes and 
dilated endoplasmie reticulum plus 
mitochondrial pleomorphism. Necrop- 
sy revealed similar but more severe 
changes and the same mitochondrial 
changes as in the liver, increased 
numbers of residual bodies, normal 
oligodendroglia, but formation of 
myelin blebs similar to those seen in 
alkyl tin intoxication. 
Management.—Prompt ^ diagnosis 
and supportive care in an experienced 
hospital setting are essential to sur- 
vival and minimization of sequelae. 
Liver biopsy and visualization of 
specific lipid accumulation and mito- 
chondrial changes are important in 
diagnosis. Since liver changes usually 
return to normal within two days the 
importance of early liver biopsy was 
stressed. According to Dr William K. 
Schubert, diagnosis is based on a typi- 
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cal prodromal illness, followed in three 
to seven days by vomiting, progres- 


sive cerebral dysfunction, and serum - 


transaminase elevation. The severity 
of the disease may be estimated from 


the initial blood ammonia eoncentra- 


tion. 

The level of coma is inversely 
proportional to the survival rate. 
Blood ammonia levels vary directly 
with the depth of coma and extent of 
EEG abnormalities (33 of 38 
patients survived with blood ammonia 
levels of 250 ug/dl or less; whereas, 
only ten of 21 patients with concentra- 
tions exceeding that level survived, 
nine of whom had severe brain 
damage). 

All agreed that the use of hyperos- 
motic agents (urea, mannitol or glye- 
erol) to contrel cerebral edema. is 
crucial. Supportive eare includes intra- 
venous glucose, exchange transfusions 
(or—less satisfactorily—peritonea! di- 
alysis), and monitoring of intracranial 
pressure (usually with an implanted 
extradural device). Some reported 
using hypothermia, barbiturate coma, 
and levodopa. Steroid therapy was 
not considered effective. Dr Schubert 
advocated early diagnosis and prompt 
exchange transfusion combined with 
intensive supportive care. 

The conference was sponsored by 
NINCDS, the Medieal Research Coun- 
cil of Canada, the National Health 
Research Directorate of the Canadian 
Department of National Health and 
Welfare, the National Reye’s Syn- 
drome Foundation (Ohio and Michi- 
gan chapters), the Izaak, Walton 


Killam Hospital for Children, Halifax, 


and the Faculty of Medicine, Dalhou- 
sie University. | 

Clinical Conference on Alzheimer's 
Disease.— Behavioral correlates will be 
the focus of the "Conference on Clini- 
eal Aspects of Alzheimer’s Disease 
and Senile Dementia” that will be held 
Dee 6-8, 1978, at the National Insti- 
tutes of Health in Bethesda, Md. 

The conference is cosponsored by 
the NINCDS, the National Institute 
of Mental Health, and the National 
Institute on Aging. 

Invited papers will be presented on 
eurrent modalities of treatment and 
will address formulation of publie poli- 
cy and systems for service delivery. 
There will be a discussion of promis- 
ing research directions in studying 
the late life dementias. For further 
information eontact Nancy E. Miller, 
NIMH, 5600 Fishers Lane, Room 18- 
95, Roekville, MD 20857. 

Deputy Director's Appointment.—Dr 
Donald B. Tower, NINCDS director, 
has announced the appointment cf Dr 





Murray Goldstein as deputy director 
for Neurologieal Sciences and Disor- 
ders. Dr Goldstein, who has been 
director of the NINCDS Stroke and 
Trauma Program will continue in this 
role until a replacement is reeruited. 

In his deputy directors post, Dr 
Goldstein will be a principal advisor to 
Dr Tower regarding the institute's 
objectives and policies and its aloca- 
tion of financial resources for pro- 
grams in the neurological sciences. 

Reminder to Acknowledge Support.— 
The NINCDS stresses importance of 
acknowledging support in articles for 
the publie concerning their research. 
The institute is striving for greater 
awareness of the research it supports 
or conducts and for a better under- 
standing of the institute and its gran- 
tees. 

Advisory Council Members Ap- 
pointed.—Three new members have 
joined the institute's advisory council 
for four-year terms. They are Dr 
Franklin S. Cooper, associate research 
director of Haskins Laboratory, New 
Haven, Conn; Dr Sidney Golcring, 
professor and head, Department of 
Neurosurgery, Washington Universi- 
ty, St Louis; and Mrs Jennifer Jones 
Simon, actress and former member of 
the Commission on Huntington’s Dis- 
ease and Its Consequences. 

Drs Cooper and Goldring will fill the 
vacancies left by the expired terms of 
Dr Paul G. Moore, and Dr Edwin B. 
Boldrey. 

Dr Cooper enjoys an international 
reputation for research on the percep- 
tion and production of speech, vocal 
communication, and prosthetic aids 
for the deaf and blind. Dr Goldring is 
internationally recognized for electro- 
physiological studies of brain and for 
use of microelectrode and computer 
techniques in the study of experimen- 
tal epilepsy. 

Mrs Simon maintains a strong 
interest in medical ard cuitural 
affairs. She is a patron of the Heredi- 
tary Disease Foundation and serves as . 
board member and trustee o? the 
Norton Simon Foundation in Los 
Angeles and the Norton Simon Mu- 
seum of Art in Pasadena, Calif. 

.The 16-member counei] currently 
ineludes, in addition to Mrs Simon and 
Drs Cooper and Goldring, Dr Bobby 
R. Alford, Dr Mary A. B. Brazier, Dr 
Calvin L. Calhoun, Mrs Dorothy E. F. 
Caram, Dr Merle Lawrence, Ms Anita 
Smith Lunsford, Mr Charles W. V.: 
Meares, Dr Michael M. Okihiro, Dr ` 
Fred Plum, Dr Edward Pierson' 


Richardson, Jr, Dr Peritz Scheirberg, 


Dr George A. Sisson, and Dr Arthur A. 
Ward, Jr. ; 
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A significant contribution 
in reducing mortality of patients with 
Herpes simplex virus encephalitis 
+ 


Tt 
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Controlled studies indicate that VIRA-A 
( vidarabine for infusion) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 2876 
(Chi-square analyses, P = 0.03) (Fig. 1).! 


Fig. 1 Merbidity.and mortality in biopsy-proved Herpes simplex 
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VIRA-A* 
TH 
*P — 0.03 AT DAY 30 


PLACEBO* 
RAPY 


Of 28 patients who were brain-biopsy 
positive for Herpes simplex virus, 


18 received VIRA-A and 10 received 
placebo.! 


Early diagnosis and treatment are essential 


There is a direct relationship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the patient with 
Herpes simplex virus encephalitis, 
therapy may be futile.’ In the same 
double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


died in spite of active drug therapy, 

and all the survivors were severely 
neurologically debilitated. Bu: no deaths 
occurred among lethargic patients 
treated with VIRA-A, and six of seven 
survivors had only minor or moderate 
neurologic complications." 

After localization of an intracerebral 
lesion by brain scan, electroencepha- 
lography, and/or computerized axial 
tomography, brain biopsy is required to 
confirm the etiologic diagnosis by means 
of viral isolation in cell cultures. Detec- 
tion of Herpes simplex virus in the 
biopsied brain tissue can also be reliably 
done by specific fluorescent ar tibody 
techniques. 


Recommended Dosage: 
15 mg/kg/day for 10 days 


Note: There are no clinical studies 
available to indicate that VIRA-A for 
infusion is effective in the management 
of encephalitis due to varicella-zoster or 
vaccinia viruses. VIRA-A is not effective 
against RNA viral or adenoviral infec- 
tions. It is also not effective against 
bacterial or fungal infections. There are 
no clinical data to indicate efficacy 
against cytomegalovirus, vaceinia virus, 
or smallpox virus. 

Some degree of immunocompetence 
must be present in order for VIRA-A 


to achieve clinical response. 


Please see following page for con-plete 
prescribing information, including 
contraindications, warnings, precautions, 
and adverse reactions. B> 
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A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A tor infusion (ara-A vidarabine, adenine arabinoside) is a sterile antiviral 
drug for intravenous administration oniy. Vira-A (Vidarabine for Infusion) is a aurine nu- 
cleoside obtained from fermentation cultures of Streptomyces antibioticus. Each militer of 
Suspension contains 200 milligrams ot vidarabine monohydrate equivalent to 187.4 muii 
grams of vidarabine. Each mililiter contains 0.1 milligram Phemerol* (benzethonium 
chloride) as a preservative: sodium phosphate dibasic, 0.957 milligrams, and sodium phos- 
phate monobasic, 4.138 milfigrams, as buffering agents. Hydrochioric acid may have been 
added to adjust pH. Vira-A is a white, crystalline solid with this empirical formula: 
C; Hi N4O4*H;0. The molecular weignt is 285.2: the Sotubility is 0.45 mg/m) at 25°C: and 
the melting point ranges from 260° to 270°C. The chemical name is 9-/3-D-arabinofuranosyl- 
adenine monohydrate. with the following structural formula, 
Clinical Pharmacology. Following intravenous admin- 
iraton. Vira-A is rapidly deaminatedointo arabinosyi- 
hypoxanthine (Ara-Hx), the principal metabolite. which 
is promptly distributed into the tissues. Peak Ara-Hx 
and Ara-A plasma levels ranging from 310 6 pgm and 
0.210 0.4 ng/ml, respectively, are attained after slow in- 
travenous infusion of Vira-A doses of 10 mg/kg of body 
weight. These levels reflect the rate of infusion and 
show no accumulation across time. The mean hall-fife 
of Ara-Hx is 3.3 hours. Ara-Hx penetrates into the cere- 
brospinal fluid (CSF) to give a CSF “plasma ratio of ap- 
proximately 1:3. 

Excretion of Vira-A is principally via the kidneys. 
Urinary excretion is constan! over 24 hours. Forty-one 
to 53% of the daily dose is recovered in the urine as 
Ara-Hx with 1to 3°. appearing as the parent com- 
pound. There is no evidence of fecal excretion of drug 
or metabolites. In patients with impaired renal function 
Ara-Hx may accumulate in the plasma and reach levels 
several-fold higher than those described above. 
Microbiology. Vira-A possesses in vitra andin vivo 
antiviral achvily against Herpesvirus simplex (Herpes simplex virus) types 1 and 2. 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involved with the inhibition of viral replication. In KB celis in 
fected with Herpes simplex virus type 1. Vira-A inhibits viral DNA synthesis. Vira-A is rapidly 
dearmnated to Ara-Hx. the principal metabolite. in celi cultures, laboratory animals, and 
humans. 

Ara-Hx also possessesin vitro antiviral activity but this activity is significantly less than the 
activity of Vira- A. 

Indications and Usage. Vira-A is indícated in the treatment of Herpes simplex virus en- 
cephatitis. Controlled studies indicate that Vira-A therapy will reduce the mortality caused hy 
Herpes simplex virus encephahtis from 7010 28°. Vira-A therapy does not appear to alter 
morbidity and resulting serious neurological sequelae in the comatose patient. Therstore, 
early diagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be suspected in patents with a history of an 
acute febrie encephalopathy associated with disordered mentation, alterect lavel of corn- 
sciousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination ot cerebrospinal 
fluid and localization of an intra-cerebral lesion by brain scan. electroencephalography or 
computerized axial tomography (CAT). 

Brain biopsy is required in order to confirm the etiological diagnosis by means of viral isola- 
tron in ceil cultures. 

Detection of Herpes simplex virus in the biopsied brain tissue can also be ratiably done by 
Speciic fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
Microscopy of detection of intranuclear inclusions by histopathologic techniques only pro- 
vides a presumptive diagnosis. 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccimia viruses. Vira-A iS not effective against 
infections caused by adenovirus or RNA viruses His also not effective against bacterial or 
fungal infections. There are no data to support efficacy of Vira-A against cytomegaiowrus, 
Vaccinia virus, or smallpox virus. 

Contraindications. Vira-A is contraincicated in patients who develop hypersensitivey reac 
lions to i 

Warnings. Vira-A should not be administered by the intramuscuiar or subcutaneous route 
because of iis low solubility and poor absorption. 

Precautions. Treatment should be discontinued m the patient with a brain biopsy negative for 
Herpes simplex virus in cell culture. 

Special care should be exercised when administering Vira-A to patients susceptible to fluid 
overloading or cerebral edema Examples are patients with CNS infections and impaired re. 
nal function 

Patients with impaired renal function. such as post-operative renal transplant recipients, 
may have a slower rate of renal excretion of Ara-Hx. Therefore. the dose of Vira-A may need 
to be adjusted according to the severity of impairment. These patients should be car etutly 
mont ored. 

Patients with impaired liver function should also be observed for possible adverse effects 

Appropnate hematologic tests are recommended during Vira-A administration since he- 
mogiobin. hematocnt. white blood celis. and platelets may be depressed during therapy. 

Some degree ol immunocompetence must be present in order for Vira- A to achieve clinical 
response 

Usage in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabbits Doses of 
2 mg/kg or higher given intramuscutarly to pregnant rabbits during organogeresis induced 
feta! abnormalities. Doses of 3 mg/kg or less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 10 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis. signs of maternal toxicity were induced at doses o? 100 mg/kg OF 
higher and frank fetal anomalies were found at doses of 150 to 250 mg/kg 

A sate dose for the human embryo or fetus has not been established. 

Consequently. the use of Vira-A in pregnant patients should be limited to ite-threatening 
linesses where the possible benefits Outweigh the potential risks involved. 

it ts not known whether Vira-A is excreted in human milk. AS a general rule. nursing should 
not be undertaken while a patient is under treatment since many drugs are excreted in hu- 
man milk, However. Vira-A is rapidly deaminated in the gastraintestinal tract 
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Adverse Reactions. The principal adverse reactions involve the gastrointestinal tract and 
are anorexia, rxausea, vomiting, and diarrhea. These reactiens are mild to moderate. and sel- 
dom require te: mination of Vira-A therapy. 

CNS disturbances have been occasionally reported at therapeut c doses. Tt ese are 
tremor. dizziness. hallucinations, confusion. psychosis, anckataxia 

Hematologic clinical laboratory changes noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrit, white blood cell count. and plateie count. SGOT 
elevations were also observed. Other changes occasionally observed were decreases in 
reticulocyte coant and elevated total bilirubin 

Other symptoms which have been reported are weight loss. malaise. pruritus, rash. hema- 
temesis, and pain at the injection site. 

Overdosage. Acute massive overdose of the intravenous ferm has been reported without 
any serious evidence of adverse effect. Acute water overlozdi ng would pose a greater threat 
to the patient than Vira-A. due tois low solubility Doses of Vira-A over 20 mg/kg/day can 
produce bone marrow depression with concomitant thrombecytopersa and leukopenia. If a 
massive overdose of the intravenous form occurs. hematologic. fiver and rena: functions 
should be careiully monitored. 

Acute massive oral ingestion is not expected to be toxic because drug absoration from the 
gastrointestinai tract is minimal. The oral LOw.for Vira-A is greater than 5.020 mg/kg in mice 
and rats. 

Dosage and Administration. CAUTION— THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN Ak APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA. 
TION. RAPID OR BOLUS INJECTION MUST BE AVOIDEC 

Dosage. Herpes simplex virus encephalitis— 15 mg/kg/day for 10 days. 

Method of Preparation. Each viai contains 200 mg of Vira-A per ml of suspension. The 
Solubility of Vire-A «n intravenous infusion fluids is limited. Each one mg of Vira- 4 requires 
2.22 ml of intravenous infusion fluid for compiete soiubiization. Therefore. each one liter of 
intravenous infesion fluid will solubilize a maximum of 450 mg of Vira-A. 

Any appropriate intravenous solution is suitable for use as a diluent EXCEPT biologic or 
colloidal fluids (e.g... blood products, protein solutions. etc. j. 

Shake the Viza-A vial well to obtain a homogeneous suspension before mea curing and 
transferring. 

Prepare the Vira-A solution for intravenous administrationiby aseptically transferring the 
proper cose of Vira-A into an appropriate intravenous infusion fud. Theintravenous infusion 
fuid used to prepare the Vira-A solution may be prewarmed :0 35? t5 40°C (95* to 100?F to 
facilitate soluticn of the drug following its transference. Depending cn the dose ‘a be given, 
more than one iter of intravenous infusion fluid may be requred. Thoroughly acitate the pre- 
pared admixture until completely clear. Complete solubilization of tre drug, asi?dicated by a 
completely clear solution, is ascertained by careful visual inspector. Final filtra ion with an in- 
line membrane filter (0.45 u pore size or smaller} is necessary. 

Once in solution, the drug has been found to be chemically stable at room temperature ibe- 
iow 86°F) for atseast two weeks. Dilution should be made just prior to administration and 
used at least wrrhin 48 hours Subsequent agitation, shaking. or inversion of the bottle is urn- 
necessary once the drug is completely in solution. 

Administration. Using aseptic technique. slowly infuse the total daly dose by mtravenous 
infusion (prepared as discussed above} at a constant rate over a 12- to 24-hour period. 

How Supplied. N 0071-4150-08 (Steri- Vial* 41 30) Vira-A (Vidarabine for Infusicni, a sterile 
suspension cortaining 200 mg/ml, is supplied in 5-ml Steri- Vials, packages of 10. 

Animal Pharmacology and Toxicity. Acute Toxicity: The istraperitoneal LOs for Vira-A 
ranged from 3,690 to 4.500 mg/kg in mice. and from 2.239 te 2.512 ng/kg in ras. suggesting 
a iow order of toxicity to a single parenteral dose. Hepatic megalocytosis was observed in 
rats after single intraperitoneal injections at doses near andexceecing the LD«. value, The 
hepatic megalocytosis appeared to regress completely over severa months. Acute intrave- 
nous values COwid not be obtained because of the limited SOiubility cf Vira-A. 

Subacute Toxicity. Rats. dogs. and monkeys have been given daily intramuscular injec- 
tions of Vira-A as a 20?» suspension for 28 days. These animal species showed dose related 
decreases in hemoglobin. hematocrit, and lymphocytes. Bone marrow depression was also 
observed in monkeys. Except for localized, inection-site injury and weight gain inhibition or 
loss, rats tolerased daily doses up to 150 mg/kg. and dogs toierated daily doses up to 50 mg/ 
kg. Megalocytosis was not seen in the rats dosed by the intramuscu ar route for 28 days. 
Rhesus monkeys were particularly sensitive to Vira-A. Daily intramuscular doses of 15 mg/kg 
were tolerable, Sut doses of 25 mg/kg or higher induced progressively Severe cinical signs of 

“NS toxicity. Three monkeys given slow intravenous infusions of Vira-A in solution at a dose 
of 15 mg/kg daiy for 28 days had no Significant adverse reactions. 

Tumorigenic:ty. Chronic parenteral (IM) studies of vidarabine have been conducted in 
mice and rats. 

in the mouse study, there was a statistically significant increase in liver tumor incidence 
among the vida: abine-treated females. in the same Study. sceme vidarabine-trezted male 
mice developed kidney neoplasia. No renal tumors were fouad in the vehicle-treated control 
mice or the vidarabine-treated female mice. 

In the rat stucy intestinal. testicular, and thyroid neoplasia occurred with grea er frequency 
among the vidasabine-treated animals than in the vehicle-treated controls The incrbases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the low-dose (30 mg/kg) 
temales were statistically significant: 

Hepatic megalocytosis. associated with vidarabine treatment, has been found in short- and 
long-term rodert (rat and mouse) studies. Ris not clear whether or not this represents a 
preneopiastic change. - 

Mutagenicity. Results oun vitro experiments indicate that vidaratine can be ncorporated 
into mammalian DNA and can induce mutation in mammaliaa cells (mouse L517BY cell line). 
Thus fanin vivo studies have not been as conciusive, but there is some evidences (dominant 
lethal assay in nace) that vidarabine may be capable of prodecing mutagenic effects in male 
germ cells. i 

it has also been reported that vidarabine causes chromosome breaks and gaps when 
added to human leukocytes in vitro, While the significance ofthese eftects in terns of muta- 
genicity rs not fully understood. there is a well-known correlation between the atility of vare 
ous agents to produce such effects and their ability to produces heritzble genetic damage. 
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Reference: 1. Vihitiey RJ. Soong S4, Dolin R, et al: Adenine arabincside therapy of biopsy- 
proved herpes simplex encephalitis: National Institute of Alle:gy and Infectious Diseases 
Collaborative Antiviral Study N Engi J Med 297 289-294, August 11. 1977 
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he keys to a more efficient 
medical practice 


AMA Practice Management Publications 


An efficient mec ical practice requires sound business 
managemesi, Sr applying proven management tech- 
agues, you zar rmprove the efficiency and profitability of 
your practics anv?--most important of all--have more time to 
devote is di : tier ts. 





: MONS witF "e walo ofanedical management enone. 










are designee to 2 
orocedures n T 
you are a new g 
sions asout s 


»ovide you with the latest techniques and 
* menagement of your practice. Wrether 
*sician who must make immediate deci- 
ag up your practice or an established 
ohvys;cien wi o wer ts to increase the efficiency of yourprac- 
üce, these pubicstions are an invaluable source. 


TO ORCER rite Order Department, American Medi- 
oai! Associalior, 535 N. Dearborn, Chicago, IL. €0610. 
Please specty tte, CP number, and include paymert with 
your order. 


Publications 

1 The Sus meee Side of Medical Practice (OP-410) $2.00 
Guice to sase management principles. Includes: decid- 

mg how to pravice; selecting a location; setting up an 

office; f'narzine; legal hurdles: insurance; mechan:cs of 

porovidirg geog medical service; billings and collections; 

human relat oes. 


2 Pianning Guice for Physicians’ Medical Facilities (OP- 





























Prowdes«gui: Ex 
determine tae cr 
m suts your 


ines and general principles to hela you 
*eria for selecting a medical office that 
seeds. Includes: basic planning before 
| c ofüce construction, inside and out; your office 
inten or: office : ccmdominiums. 


jedicolegsl Ferms with Legal Anaysis (OP-109) $1.25 
Cont ains mecico! iegal forms, with legal analysis and 
citattons of zouctdecisions, for the more common interac- 
tions between zzt:ents and their physicians and hospitals, 
such as coser? and informed consent; patient's right to 
3 rivacy. cor ticer'iality of records; di patien: reia- 























4 Preparing a Patient Information Booklet (OP-441) $.30 
A guide for preparing a general information booxlet for 
your patients on your specialty and type of practice. 


5 Talking with Patients (OP-450) $.30 

Provides proven psychological principles and specific 
examples on how to improve off.ce-patient relations in 
telephone communications. 


6 Medical Collection Methods (O?-448) $25.00 

A "how to" cassette/workbook program designed to 
train medical assistants in the most efective collection 
techniques. 
Extra Workbooks (OP-449) $2.00 each 


7 Professional Corporations in Perspective (OP-102) 
$3.25 
1977 publication which features economic factors, ad- 
vantages and disadvantages of incorporaton; effect of 
ERISA on professional corporations; choosing a retirement 
plan; and managing a professional corocration. 


8 New Doctor's Kit (OP-458) $10.00 

Contains: The Business Side of Medical Practice; Plan- 
ning Guide for Physicians' Medical Facilities; AMA Publi- 
cations Lists; Group Practice Guidelines; Currert Pro- 
cedural Terminology order form: Uniform Health Insurance 
Claim Form; Medicolegal Forms; Talkirg with Patients; 
Preparing a Patient Information Booklet: AMA membership 
information; Placement Service; and bibliography on bil- 
ling systems, recording keeping systems. etc. 


9 Group Practice Kit (OP-457) $7.50 

Contains: Group Practice Guidelines: Professional 
Corporations in Perspective; medicolegal reprints on such 
subjects as: professional liability, confident ality, informed 
consent, etc.; samples of mocel lege agreements for a 
physician and employed associate, office sharing, medical 
partnerships, and forming a corporatior. 





CAFERGOT P-B 


‘ tablets do more than 
ergotamine alone 
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Mec. a i Em 5 i 
di Schmidt R, Fanchamps A; E of caffeine on intestinal 





~~ absorption of ergotamine in man. Eur J Clin Paar ndcol 


7:213, 1974. 

2. Friedman AP: Chronic recurring headache: Principles of 
management and specific treatment. Primary Care 7:487, 
Sept 1974. 

3. Brazeau P: Oxytocics: Oxytocin, prostaglandins, and ergot 
alkaloids, in Goodman LS, Gilman A (eds): The Pharmaco- 


logical Basis of Therapeutics, ed 5. New York, Macmillan 
Publishing Co, Inc, 1975, pp 867-880 

4. Ryan RE: Cafergot-PB: A new oral preparation to abort 
migraine attacks. Clin Med 3:831, Sept 1956. 


©1978 Sandoz, Inc. 


e with caffeine detectable plasma levels of 
ingested ergotamine reached twice as fast 
and higher peak plasma levels achieved | 

e more complete, efficient absorption of 
ingested ergotamine'? 

e synergistic vasoconstriction?? 


e belladonna alkaloids help control the nausea 
and vomiting common in migraine?? 

e pentobarbital relieves the tension found in 
most migraine patients^ 


in migraine complicated by 
tension and Gl disturbances 


CAFERGOT P-B 


TABLETS: Gynergen* (ergotamine tartrate, USP) 1 mg; caffeine, 
USP, 100 mg; Bellafoline* (levorotatory alkaloids of belladonna, 
as malates) 0.125 mg; sodium pentobarbital, USP | Warning: May 
be habit forming) 30 mg. 


SUPPOSITORIES: Gynergen® (ergotamine tartraze, USP) 2 mg; 
caffeine, USP, 100 mg; Bellafoline® (levorotatory alkaloids of 
belladonna, as malates) 0.25 mg; pentobarbital, NF (Warning: May 
be habit forming) 60 mg; inactive ingredients: tartaric acid, NF, 
malic acid, lactose, USP. and theobroma oil, USP 





Contraindications: Peripheral vascular disease, coronary heert disease, hyper- 
tension, impaired hepatic or renal function, sepsis, and pregnancy. Hypersensi- 
tivity to any of the components. 


Precautions: Although signs and symptoms of ergotism rarely develop even after 
long term intermittent use of the orally or rectally administered drugs, care should 
be exercised to remain within the limits of recommended dosage. 


Adverse Reactions: Numbness and tingling of fingers and toes, muscle pains in 
the extremities, weakness in the legs, precordial distress anc pain, transient 
tachycardia or ober nausea, vomiting, localized edema, and itching. 
Drowsiness may occur with Cafergot P-B. 


Adult Dosage: Ora//y—Two tablets at first sign of attack; if needed, 1 additional 
tablet every half hour until relieved (maximum, 6 per attack cr 10 per week). . 
Rectally — One suppository as early as possible in attack; second in 1 hour, if 
needed (maximum, 2 per attack or 5 per week). 


Overdosage: Symptoms include vomiting; numbness, tingling, pain and cyanosis 
of the extremities associated with diminished or absent peripheral pulses; hyper- 
tension or hypotension; drowsiness, stupor, coma, convulsions and shock. 

A case has been reported of reversible bilateral papillitis with ring scotomata in a 
patient who received five times the recommended daily adult dose over a period 

of 14 days. Treatment consists of induction of emesis, gastric lavage, and 
catharsis; maintenance of adequate pulmonary ventilation; correction cf hypo- 
tension; and control of convulsions. Treatment of peripheral vasospasm should- 
consist of warmth, but not heat, and protection of the ischerric limbs. Vasodilators 
may De used with benefit but caution must be exercised to avoid aggravating an, 


already existent hypotension 
Before prescribing, see package insert y. 

for full product information. ! iS 
SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 SANDOZ 
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age of one tablet tid., 


a combination oí carbidopa and levodopa 


practica 


fromthe start 


cholinergic agents and amantadine 
may be "used concomitantly with 
SINEMET but their dosage may have to 
be adjusted. Discontinue levodopa 8 
hours before SINEMET is begun. A time 
interval shorter than 8 hours may 
increase the risk of levodopa-induced 
adverse reactions. 


SINEMET: Dosage Guidelines 

Therapy with SINEMET may be initiated 
with one 12/100 tablet t.i.d. and 
increased by one tablet every day or 
every other day until a dosage Of Six 
tablets per day is reac hed. If. further 
titration is necessary to achieve optt- 
mum effect, SINEMET-25/250, at a dos- 
should be 
substituted. Further dosage adjust- 
ments may be made, as necessary, to 
keep pace with the disease as it pro- 
gresses (see presc ribing information). 


SINEMET: important 
considerations before 
initiating therapy 

SINEMET is contraindicated in: 
- Patients receiving Monoamine oxidase 


inhibitors. These inhibitors must be 
disc ae at ee two we aS ee 


to » this due 


* Patients with TS glaucoma 












































(Patients with chronic wide-angl 
glaucoma may bet reated cautio 
intraocular pressure 5 s well control 
and the patient IS monitored careful 
for changes in intraocular pressi 
during therapy.) 

. Patients with suspicious, undia 
skin lesions or a history of mel 


All cautionary inform ation. wit 
dopa also applies to SINEMET. Be 
of increased brain copamine | 
both therapeutic and adverse rea 
(spect! cally involuntary movement: 
and mental disturbances) océur at; 
lower doses and more rapidly with; 
SINEMET than with levo: lopa. In order 
to reduce adverse reactions, it is neces- 
sary to individualize t ^erapy and-moni 

tor the patient closely during dose 
adjustment periods. The occurre 
involuntary movements may | 
dosage reduction. Blepharospas ma’ 
be a useful early sign cf excess dosag Hd 
some patients. i 











‘Instruct patients not to take lever opa. 
with SINEMET unless you spedifically 
recommend it l 
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Initiating therapy 
with SINEMET^ 

a combination of carbidopa 
and levodopa 


SINEMET" -10/100 t.i.d. 
containing 10 mg of carbidopa* and 
100 mg of levodopa 

The usual starting dose for newly 
diagnosed patients 

This can be increased by one tablet 
every day or every other day until a 
dosage of six tablets a day is reached. 
If more medication is required to 
achieve adequate control, SINEMET- 
25/250 tid. should be substituted, 


SINEMET" -25/250 t.i.d. 
containing 25 mg of carbidopa* and 
250 mg of levodopa 

For patients transferred from 
SINEMET-10/100 

The optimal dosage range for 
SINEMET begins with SINEMET-25/ 
250 tid. Upward adjustments may 
be made in increments of one-half 
or one 25/250 tablet every day or 
every other day to two 25/250 tab- 
lets tid. To keep pace as the disease 
progresses, further titration may be 
made as necessary Do not exceed 
eight tablets of SINEMET-25/250 a 
day. If further titration is desired, see 
full prescribing information. 
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For patients transferred 


from levodopa 
DISCONTINUE LEVODOPA AT 


ING SINEMET. The starting dose for 
SINEMET should provide about 25 
percent of previous levodopa 
requirements, (Patients receivin g 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET-10/100 t.i.d. or qid) 


Concomitant therapy 
Anticholinergic drugs and amanta- 
dine may be added or continued 
during treatment with SINEMET 
Their dosage may have to be 
adjusted accordingly. 


memes eee 1 aes Te naa a PTT Tte tih tr rt ies rate ar rto i rete P A Ar npg dtd s, 


* Anhydrous equivalent 


For tull details of dosage and 
administration, see prescribing 
information, 
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a combination of carbidopa and levodopa 


practical from the start 


When SINEMET is ic be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started, in order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the fuil prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be @ven concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma. i! should not De used in patients with 
SUSPICIOUS, undiagnosed skin lesions or restory of 
melanoma, 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted ata dosage that will provide 
approximately 25 percent of the previous levo- 
dopa dosage. (See Dosage and Administration 
section of full prescribing information.) Patients 
taking SINEMET should be instructed not to take 
additional levodopa urdess prescribed, 

AS with levodopa SINEMET May Cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of ievodopa. 
All patients should be observed carefully for 
development ot depression with concomitant Sur 
cidal tendencies. Treat with caution patients with 
past or Current psychoses. Because carbidopa 
permits more levodopa to reach the brain and. 
thus. more dopamine to be formed, dyskinesias 
May OCCur at lower dosages and sooner with 
SINEMET than with levodopa. Occurrence of dys- 
kinesias may require dosage reduction. 

SINEMET should te administered cautiously 
to patients with severe cardiovascular or puimo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levocopa, 'o patieats with history of myocar- 
dial infarction who have residual atrial. nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period of initial dosage adjustment, in a 
facility wih provisions for intensive cardiac care, 

As with levedopa, there is possibility ot upper 
GL hemorrhage in patients with history of peptic 
uicer. 

Usage in Pregnancy and Lactation. Aithough 
effects of SINEMET on human pregnancy and 
lactation are unknown. both levocopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits, Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET shouic not be given to nursing 
mothers. 

Usage in Childrer: Satety of SINEMET in 
patients under 18 has not been. established, 
Precautions: As with levodopa, periodic evatua- 
tions of hepatic, hematopoietic, cardiovascular. 
and renal function are recommended during 
extended therapy, 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
IS Monitored carefully for changes in intraocular 
pressure Guring therapy. 

symptomatic postaral hypotension can occur. 
For this reason. SINEMET should be given cau- 


ously to patients on antihypertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may oe required. (For 
patients receiving pargyline, see the containdica- 
tion on MAO inhibitors.) 

Since phenothiazines anc butyropnenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of levodopa in Parkin- 
sons disease have been repor-ed to be -eversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreitorm, dystonic, and other involuntary 
movements. Other serious adverse reactions are 
mental changes including parenoid ideation and 
psychotic episodes, depression with or without 
development of suicidal tendercies. and demen- 
tia. Convulsions also have occurred: however, a 
causal relationship with SINEMET has rot been 
established. 

A common but jess serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations. ort"nostatic 
hypotensive episodes, bradykiretic episodes (the 
“on-off? phenomenon), anorexia. vomit ng, and 
dizziness. 

Rarely, Gi. bleeding, development of guo- 
denal ulcer hypertension, phlebitis. hamolytic 
anemia, leukopenia, and agrenulocytosis have 
occurred, 

Other adverse reactions reported wth levo- 
dopa include dry mouth. dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache numoness, weakness 
and faintness, bruxism, contusion. insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphoria, mus- 
cle twitching and blepharospasm (may be taken 
as an early sign of excess dosage. consider 
dosage reduction at this time), trismus, burning 
sensation of tongue, bitter taste, diarrhea, consti- 
pation, flatulence, flushing, skin rash. increased 
Sweating, bizarre breathing patterns. urinary 
retention, urinary incontinence diplopia. blurred 
vision. diated pupils, hot flashes. weight gain or 
loss, dark sweat and/or urine, oculogyric orses, 
sense of stimulation, hiccups. edema, loss of hair 
hoarseness, priapism. and activation. cf latent 
Horner's syndrome. 

Abnormalities in laboratory ‘ests may include 
elevations of blood urea nitrogen, SGOT SGPT 
lacie dehydrogenase, bilirubin, alkaline phos- 
phatase. protein-bounc iodine, and positive 
Coombs test. More commoriy, levels cf bocd 
urea nitrogen, creatinine, and ude acid are lower 
during administration cf SINEMET than with 
levodopa. 

Overdosage: Management ot ecute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa how- 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET 

How Supplied: Tablets SINEMET-10.100 and 
Tablets SINEMET-25/ 250 are Supptied in bottles 
of 100. J7SI05 (DC 6834803) 


* 


For more detailed information. 
Consult your MSO representa- 
tive or see ful prescribing - 
information, Merck Sharp & 
Dohme, Division of Merck & 
Co., INC., West Point, Pa. 19486 
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Depakene 


eie. epe. 


it can untangle 
some of your knottiest 
seizure problems 





























ce it »ne of your . If side effects occur 
"p 6 antiepileptics If initial nausea or g.i. upset is encountered, 


it is best controlled by mealtime adminis- 
tration. Use of the syrup rather than the 
capsules may also be helpful. 

More serious side effects have been 
infrequent. However liver dysfunction has 
been seen, and death due to hepatic 
failure has occurred in some patients on 
concomitant anticonvulsant therapy. For. 
this reason liver function tests snould be 
performed before and periodically during 
therapy. Piatelets should also be monitored, 
as thrombocyptopenia has also been roted 
in some patients. 

Of particular interest, Depakene has 
not been associated with gum hyperplasia 
nor hirsutism. | 


How to start 


Initiate Depakene at 15 mg/kg/day with 
meals. At weekly intervals increase by 

5-10 mg/kg/day as needed (maximum caily 
dose currently 30 mg/kg). Allow at least 

6 weeks for evaluation. 

After seizures are controlled with 
Depakene, consider reducing other anti- 
convulsants one at a time. Seek seizure- 
free maintenance with lowest ef- | 
fective dosage and fewest drugs. 


vum sag hes ae VOIDIOIC Acid 


, ,, Capsules: 250 mg; syrup: 250 mg/5m — 


:pakene has worked beautifully 
ve most difficult cases. It has 
dzuH s (both absence and 
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kens 's an agent to choose for 
|! iust refractory patients. Because 
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' Vallproic Acid 


DESCRIPTION 


DEPAKENE (valproic acid} is a carboxylic acid designated as 2-propylpentanoic acid. It 
is also known as dipropylacetic acid. DEPAKENE has the following structure: 


ic | 
m edi 


CH,-CH,-CH, 


CH,-CH,-CH, 


/ 


OH 


Valproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. It is slightly soluble in water (1.3 mg/ml) and very soluble ia 
organic solvents. 

DEPAKENE is supplied as soft elastic capsules and syrup for oral administration. 


CLINICAL PHARMACOLOGY 


DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic sf 
other anticonvulsant drugs. The mechanism by which DEPAKENE exerts its anticoa- 
vulsant effects has not been established. It has been suggested that its activity is related 
to increased brain levels of gamma-aminobutyric acid (GABA). The effect on tae 
neuronal membrane is unknown. 

DEPAKENE is rapidly absorbed afier oral administration. Peak serum levels of 
valproic acid occur approximately one to four hours after a single oral dose of 
DEPAKENE. The serum half-life ít 5.2) of the parent compound is approximately eight 
to twelve hours, A slight delay in initial absorption occurs when the drug is admenisterec 
with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum evel and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly bound 
(905) to human plasma proteins. 

Elimination of DEPAKENE and its metabolites occurs principally in the umne, with 
minor amounts in the feces and expired cir. Very little unmetabolized parent drug is.ax- 


INDICATIONS 


DEPAKENE (valproic acid) is indicated for use as sole and adjunctive thera. in ihe 
treatment of simple and complex absence seizures, including petit mal. D-F'AKENE 
may also be used adjunctively in patients with multiple seizure types which mclude-ab- 
sence seizures. 

in accordance with the International Classification of Seizures, simple absenee is 
defined as very brief clouding of the sensorium or loss of consciousness lasting usually 
2-15 seconds}, accompanied p" certain generalized epileptic discharges without cher 
detectahle clinical signs. Complex absence is the term used when other signs are-alse 
present. 


CONTRAINDICATIONS 


DEPAKENE (valproic acid) is contraindicated in patients with known hypersensitivity 
to the drug. 


WARNINGS 


Liver dysfunction includin hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKENE and concomitant anticonvulsant drugs. These inci- 
dences have occurred during the first six months of treatment with DEPAKENE, 
Although a causal relationship has not been established, liver function tests should be 
performed prior to therapy and every two months thereafter. Caution should Ee ob- 
served when administering DEPAKENE to patients with pre-existing hepatic disexse. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGMANCY ARE 
UNKNOWN, ANIMAL STUDIES HAVE DEMONSTRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. Doses grester than 65 
mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletal 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay in 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental abnormalities occurred in rats and rabbits at 
doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE {valproic acid) in pregnant rabbits when com. 
pared to non-pregnant rabbits. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to these 
women. Data are more extensive with respect to phenytoin and phenobarbital, bet :hese 
are also the most commonly prescribed anticonvulsants; less systematic oranecéatal re. 
porii Suggest a possible similar association with the use of all known &nticoneulsant 


The reports suggesting an elevated incidence of birth defects in children ef drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
data on drug teratogenicity in humans: the possibility also exists that other factors, €... 
genetic factors or the epileptic condition itself, may be more importent than drug 
therapy in leading to birth defects. 

The great majority of mothers on anticonvulsant medication deliver normal infanta. It 
is important to note that anticonvulsant drugs should not be discontinued in pecients in 
whom the drug is administered to prevent major seizures because of the strong 

ibility of precipitating status epilepticus with attendant hypoxia and threst to life. 
In individual cases where the severity and frequency of the seizure disorder are such 
that the removal of medication not pose a serious threat to the patiext, discontinua- 
tion of the drug may be considered prior to and during pregnancy, al though it cannot be 
said with any confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of child-bearing potential. 


PRECAUTIONS 

General: Because of rare reports of platelet aggregation dysfunction, thromborytopenia 
and elevated liver enzymes, liver function tests, platelet counts and bleeding time der 
mination are recommended before initiating therapy and at periodic intervals. 

Since DEPAKENE (valproic acid) mày interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
drugs are recommended during the early course of therapy. (See Drug Intersczions). 

DEPAKENE is partially eliminated in the urine as a ketone containing metabolite 
which may lead to a false interpretation of the urine ketone test. 





ABBOTY 






Information For Patients: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant ieg, alcohol!. patients should be 
not to engage in hazardous occupations, such as driving an automobile or operazing dan- 
gerous machinery, until it is known that they do not become drowsy from the drug. 

Drug Interactions; DEPAKENE may potentiate the CNS depressant activity cf alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTERAC- 


THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTION OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THEEE IS A CHANGE IN 
UNBOUND (FREE) PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
TUN TEON SHOULD BE ADJUSTED AS REQUIRED 3Y THZ CLINICAL SITUA. 


THE CONCOMITANT USE OF VALPROIC ACID AND: CLONAZEPAM MAY PRO- 
DUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE ( valproic acid) is adminis:ered with 
drugs affecting coagulation, e.g., aspirin and warfarin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study of the drug in animals 
to determine whether it has carcinogenic potential. Carcinogenicity studies in rats and 
mice are currently in progress. 

Mutagenesis:studies on DEPAKENE have been performed using bacteria! and mam- 
malian systema. These studies have provided no evidence of a mutagenic potential for 
DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not known what effect 
this would have on a nursin infant. As a general rule, nursing should not be undertaken 
while a patient is receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adul rats and dogs demonstrated 
reduced spermatogenesis and testicular ip cr at doses greater than 350 mg/kg/day in 
rats and greater than 90 mg/kg/day in dow. ‘HE EFFECT OF DEPAKENE VALPROIC 
ACID) ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 
AND FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS 


Since DEPAKENE ivalproic acid) has usually been used with other articonvulsant 
drugs, it is not possible, in most cases, to determine whether the following adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination cf drugs. 
Gastrointestinal: The most commonly reported side effects at the initiation of therapy 
are nausea, vomiting and indigestion. These effects are usually transient and rarely re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps and cons.ipation have 
been reported. Both anorexia with some weight loss anc increased appetita with weight 


disappears upon reduction of other anticonvulsant medication. Ataxia, headache, 
nystagmus, diplopia, asterixis, “spots before eyes", tremor, dysarthria, dizziness, and in- 
coordination have rarely been noted. Rare cases of coma have been notad in patients 


Dermatolegic: Transient increases in hair loss have been observed. Skin rash and 
petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopsietic: Valproic acid inhibits the secondary phase of platelet aggregation. 
‘See Drug Interactions}. This may be reflected in altered bleeding time. Relative 
lymphocytosis and mild thrombocytopenia have also been noted in asolated cases. 
Leukopenis has been reported. 

Hepatic: increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted Isolated cases @ severe hepa- 
totoxicity have been reported. ‘See WARNINGS). 


OVERDOSAGE 


A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the patient presented in deep 
coma. An electroencephalogram recorded diffuse slowing, compatible with the state of 
consciousness. The patient made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be ef limited value. 
General supportive measures should be applied with particular attention being given to 
the maintenance of adequate urinary output. 


mg/kg/day increasing at one week intervals by 5 to 19 mg/kg/day, until seizures are con- 
trolled or side effects preclude further increases. The maximum recommended dosage is 
30 mg/kg/day. If the total daily dose exceeds 250 mg. it should be givenin a divided regi- 
men. 


The following table is a guide for the initial daily dose of DEPAKENE (valproic acid) 
(15 mg/kg/day): l 





Total Number of Capsules or « 
Daily | Teaspoontuls ef Syrup 
Dose (mg) Dase 1 Dsse 2 Dose 3 


22-— 549 
58—- 879 


88 — 131.9 
132 — 164.9 
165 — 197.9 


As the DEPAKENE dosage is titrated upward, Blood levels of phenobarbital and/or 
phenytein may be affected. (See PRECAUTION S: 


* 
Patients who experience G.L irritation may benefit from administration of the drug 


with food or by slowly building up the dose from an initial low levet 
THE CAPSULES SHOULD BE SWALLOWED WITEOUT CHEWING TO AVOID 
LOCAL IRRITATION OF THE MOUTH AND TEROAT 


HOW SUPPLIED . 
DEPAKENE (valproic acid) is available as orange-colored soft gelctin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 6074.5€81.13), anc as a red syrup con- 


taining the equivalent of 250 mg valproic acid per5 ml as the sodium: salt in bottles of 16 
ounces (NDC 0074-5682.16), 
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everything 


LIORESAL 


baclofen 
«9 

A 
AN 
To help relieve spasticity 
resulting from multiple 
sclerosis, spinal cord 


injury, and other spinal 
cord diseases. 





"44 “Some patients 

* had complete cessation of 
spasms, and all patients 
with painful spasms were 


nk 


dramatically relieved. 


“Duncan GW, Shahani B`, Young FR: 
An evaluation of baclofen treatment for 
certain symptoms in patients with 
spinal cord lesions. Neurology 2615): 
441-446, 1976. 


Please read the prescribing information 
for full details regarding abrupt drug 
withdrawal, impairec renal function, 
stroke, and pregnancy. 


Geigy 








Dosage should be 
individualized. 


Therapy should be started at low 
dosage and increased gradually. 
Improvement may not show 
immediately, so it is important to 
continue the drug for a reasonable 
period until the optimum effect is 
achieved. Avoid abrupt withdrawal 
(see Warnings). 


Dosage should be titrated. The 
following dosage titration schedule is 
suggested. 


omgt.i.d. 
for 3 days 








AO 
000996 


Improvement is not always immediately 
apparent, therefore continue for a 
reasonable period until optimum 

effect is achieved (usually between 
40-80 mg daily). The total daily dose 
should not exceed a maximum of 

80 mg daily (20 mg q.i.d.). 


( 


( 





10 mg t.i.d. 
for 3 days 






I 





15 mg t.i.d. 
for 3 days 








20 mg t.i.d. 
for 3 days 





For full information, including dosage 
schedule and administration, please 
read the prescribing information. 


324-90345 





Muscle Relaxant, Antispastic 
Tabiets of 10 mg 


Lioresal* 
brand of baclofen 


Prescribing information 


Description Lioresal, brand of baclofen, is 4-amino-3-(p-chlorophenyl) butyric acid, & white to 

oft-while crystalline substance. 

it is shghtly soluble in water and poorly soluble in organic solvents. Molecular weight: 213.67. 

Actions The precise mechanism of action of Lioresal, brand of bazloten, s nof fully &ncwn, 

Lioresal, brand of baciofen, is capable of inhibiting both monosynaptic and polysynaptic re- 

fiexes at the spinal level, possibly by hyperpolarization of afferent ferminais, although actions 

at supraspinal sites may also occur and contribute to its clinical efect, Although Lioresal, 
brand of baclofen, is an analog of the putative inhibitory neurotransmitter jgamma-am nebutyric 
acid (GABA), there is no conclusive evidence that actions on GABA systems are invelved in 
the production of its clinical effects. in studies with animals, Lioresal, brard of baclofen. has 
been shown to have general CNS depressant properties as indicased by the production of se- 
dation with tolerance, somnolence, ataxia, and respiratory and cardiovascular depression. 

Lioresal, brand of bactofen. is rapidly and extensively absorbed ard eliminated. Absorption 

may be dose-dependent, being reduced with increasing doses. Lieresal, brand of bacicfen, is 

excreted primarily by the kidney in unchanged form and there is regatively large intersubject 
variation in absorption and/or elimination. 

indications Lioresal, brand of bacioten, is useful for the alleviation of sigrs and symptoms of 

spasticity resulting from multiple sclerosis, particularly for the relie: of flexor spasms and con- 

comitant pain, clonus, and muscular rigidity. 

Patients should have seversible spasticity so that Lioresal, brand cf bacio’en. treatmen: wil aid 

in restoring residual function. 

Lioresal, brand of baciofen, may also be ot some value in patientsvith spinal cord iniures and 

other spinal cord diseases. 

Lioresal, brand of bacioten, is not indicated in the treatment of skesetai muscle spasrm resulting 

from rheumatic disorders. 

The efficacy of Lioresal, brand of baclofen, in stroke, cerebral palsy, and Parkinson's disease 

has not been established and, therefore., it is not recommended fo: these conditions. 

Contraindications Hypersensitivity to Lioresal. brand of baclofen. 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have occurred on abru»t withdrawal of Lioresal. 
brand of baciofen. Therefore, except for serious adverse reacticns, the dose shoul ne re- 
duced slowly when the ue discontinued. 

b. Impaired Renal Function: Because Lioresal. brand of baclofen, ss primary excreted un- 
changed through the kidneys, it should be given with caution, aad it mey be necessary to 
reduce the dosage. 

c. Stroke: Lioresal, brand of baciofen. has not significantly benefited patients with stroke. 
These patients have also shown poor tolerability to the drug. 

d. Pregnancy: Lioresal, brand of baclofen, has been shown to incase the incidence ci om- 
phaloceles (ventral hernias) in fetuses of rats given approximately 13 times the meximum 
dose recommendec for human use, at a dose which caused sicnificant reductions in food 
intake and weight gain in dams. This abnormality was not seen in mice or rabbits. There 
was also an increased incidence of incomplete sternebral ossification i^ fetuses of rats 
given approximately 13 times the maximum recommended human dose. and an increased 
incidence of unossitied phalangeal nuclei of forelimbs and hindbnbs in fetuses of rabbits 
given approximately 7 times the maximum recommended human dose There are ne 
studies in pregnant women. Lioresal, brand of baclofen, should 5e used during pregnancy 
only if the benefit clearly justifies the potential risk to the fetus. 

Precautions Safe use of Lioresal, brand of baclofen, in children uader age 12 nas nat been 

established, and it is, therefore, not recommended for use in childsen. 

Because of the possibility of sedation, patients should be cautioned regarding the operation of 

automobiles or other Gangerous machinery, and activities made hazardous by decreased 

aieriness. Patients sheuld also be cautioned that the central nervcus system effects ef 

Lioresal, brand of baciofen, may be additive to those of alcohol and other CNS depressants. 

Lioresal, brand of bactofen. should be used with caution where spasticity s utilized te sustain 

upright! posture and balance in locamotion or whenever spasticity :s utilized to obtain nzreased 

function, 

in patients with epilepsy, the clinical state and eiectroencephalogram should be monisoted at 

regular intervals, since deterioration in seizure control and EEG have been reported occasion- 

ally in patients taking Lioresal, brand of baclofen. 

it is not known whether this drug is excreted in human milk. As a general rule, nursing should 

not be undertaken while a patient is on a drug since many drugs are excreted in human milk. 

A dose-related increase in incidence of ovarian cysts and a less marked increase in aniarged 

and/or hemorrhagic adrenal glands was observed in female rats treated Cronically with 

Lioresal, brand of bactofen. The relevance of these fifidings to huraans is not known. 

Adverse Reactions The most common are transient drowsiness (40-6394). In one ccniolled 

Study of 175 patients, transient drowsiness was observed in 63% ef those receiving Licresal. 

brand of baclofen, compared to 36% of those in the placebo group. Other common adverse 

reactions are dizziness (5-15%}, weakness (5-15%} and fatigue (2 495). Cthers repor ed: 

Neuropsychiatric: Confusion (1-11%), headache (4-895), insomnia 12-795). and. rarely, 

euphoria, excitement, depression, hallucinations. paresthesia, muscle pam. tinnitus. slurred 

Speech, coordination disorder, tremor, rigidity, dystonia. ataxia. blused vis on. nystagmus, 

Strabismus, miosis, mydriasis, diplopia, dysarthria. epileptic seizure. 

Cardiovascular: Hypotension (0-995). Rare instances of dyspnea. aaipitatian, chest paia, syn- 

cope. 

Gastrointestinal: Nausea (4-12%), constipation (2-6%): and. rarely dry mouth, anorexia, taste 

disorder, abdominal pain, vomiting, diarrhea, and positive test for eccult biood in stoci. 

Genitourinary: Urinary frequency (2-695); and, rarely, enuresis. uri&ary retention, dysuria. impo- 

tence, inability to ejacslate, nocturia, hematuria. 

Other: Instances of rash, pruritus, ankle edema, excessive perspiration, weight gain, nasal 

congestion. A 

Some of the CNS and genitourinary symptoms may be related to the underlying disease rather 

than to drug therapy. 

The following laboratory tests have been found to be abnormal in 3 few patients recewing 

Lioresal, brand of bacioten: increased SGOT. elevated alkaline phesphatase, and elevation of 

biood sugar. x 

Overdosage Signs and Symptoms: Vomiting. muscular hypotonté. drowsiness, accommoda- 

tien disorders, coma, sespiratory depression, and seizures. 

Treatment: in the alert patient, empty the stomach promptly by induced emesis followac by 

lavage. in the obtunded patient, secure the airway with a cuffed emdotracheal tube befcre be- 

ginning lavage (do not induce emesis). Maintain adequate respiratory exchange, do so! use 
respiratory stimulants. 

Dosage and Administration The determination of optimal dosage requires individual ütration. 

Start therapy at a low dosage and increase gradually until optimum effect is achievec (asualty 

between 40-B0 mg dady). 

The following dosage titration schedule is suggested: 

5 mg t.i.d. for 3 days 

10 mg t.i.d. for 3 days 

15 mg tid. for 3 days 

20 mg tid. for 3 days A 

Thereafter additional increases may be necessary but the total day dose should not exceed à 

maximum of 80 mg daity (20 mg aid). . 

The lowest dose compatible with an optimal response is recommended. F benefits are not evi- 

dent after a reasonable trial period, patients should be slowly withirawn from the drug isee 

Warnings Abrupt Drug Withdrawal). 

How Supplied White, oval, single-scored tablets of 10 mg in bottles of 109. 

€67252 [Rev 1177. C77-49 
GEIGY Pharmaceuticals, Division of CIBA-GEIGY Corporation, Ardsley, New York 10562 
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Peripheral Neurology: 

Case Studies in Electrodiagnosis 

Now you can gain a better understanding 

of the selection and interpretation of electromyographic and 
nerve conduction tests. Drs. Liveson and Spielholzs new book 
utilizes a clinical case study approach ideally suited to 
self-directed learning. 

The authors present 64 different case studies, carefully 
Selected to represent virtually every important lesion which 
. can be diagnosed by electrical 

methods. Cases occur in random 
sequence to simulate the actual 
conditions under which patients are 
. Seen and progress from the simplest 
diagnoses to the most complicated. 
Preceding the electrical data in each 
case study, introductory material gives 
an overview of the problem at hand and 
each case is reviewed in light of the 
patient's initial complaints, pertinent 
history, and neurologic findings. 
Questions and answers lead to a 
differential diagnosis and to selection of 
the appropriate tests. Additional 
questions examine the significance of 
the test findings. 

Superb illustrations enhance the value paston” 
of this learning tool. Cases are based tae 
upon actual clinical histories in which FACAL 
the diagnoses were subsequently 
confirmed by other methods, including 
myelography, surgery, and biopsy. 

The front section of the book provides 
an organized summary of the lesions 
which can be diagnosed by electrophysiolog:cal tests. A 
helpful reference source, this section’s value is enhanced by 
its extensive bibliography. 

By Jay Allan Liveson, MD, Asst. Clinical Prof., Saul R. Korey 
Dept. of Neurology, Albert Einstein College cf Medicine: and 
Neil Irwin Spielhoiz, PhD, Research Assoc. Prof., Institute of 
Rehabilitative Medicine, New York University Medical Center. 
About 450 pp. lilustd. $17.95, Jan. 1979. 
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Please send me the books which | have indicated. 

“| PERIPHERAL NEUROLOGY: Case Studies in Electrodiagnosis by 
Liveson, J.A., and Spielholz, N.i. #5650-5. About 450 pp. Hiustd. $17.95 

CZ CLINICAL NEUROPHYSIOLOGY OF THE VESTIBULAR SYSTEM by 
Baloh, R.W., and Honrubia, V. #0580-3. 230 pp. illustd. $30.00. 

i would also like to order the following books from the CONTEMPORARY 

NEUROLOGY SERIES. Editors-in-Chief: Pium, F. aad McDowell, F.H. 

O MENTAL RETARDATION AND RELATED DISORDERS by Barlow, C.F. 
#0615-X. 146 pp. $22.00 

PEDIATRIC NEUROSURGERY Edited by Milhorat, T.H. #6180-0. 398 
pp. 256 illus. $35.00 

© CLINICAL NEUROENDOCRINOLOGY by Martin, J. B. Reichlin, S. 
and Brown, G, M. 4 5885-0 410 pp. 150 figs. $30.00. 

3 THE DIAGNOSIS OF STUPOR AND COMA Ecited by Pium. F. and 
Posner, J, #6991-7. 296 pp. 24 figs. Ed. 2 $12.80 

1 DISORDERS OF THE AUTONOMIC NERVOUS SYSTEM by Johnson. 
R. H. and Spalding, J. M. K. #5030-2, 300 pp. 96 figs. $22.00 

© TOPICS ON TROPICAL NEUROLOGY Edited by Hornabrook, R.W. 
$4680-1. 303 pp. 108 figs. $35.00. 

CQ LEGAL ASPECTS OF NEUROLOGIC PRACTICE by Beresford, H. B. 
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#0730-X. 150 pp. $18.50 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


E 








RU Ae mene mene Heus eee em bs ame manum Har PDA cb ie um Hus s mms GM at um mE MM er um mes emm 





TT CAMPUS EN TUM Mm Hie Man HAMA TR suum, AN wa Gud vete ern Haar MOLE uiu, MAL adr 


Clinical Neurophysiology of the 
Vestibular System, Contemporary 


Neurology Series, Volume 18 


Clinical Neurophysiology of the Vestibular System is a 
practical, clinical neuroscience textbook. It teaches the 
anatomy and physiology of the vestibular system, as well as 
signs of clinical pathophysiology and methods of evaluating 
disorders. it includes a very pragmatic section on diffe-ential 
diagnosis of vestibular system disease. The authors’ work is 
accurate, concise and logical. It gives a 
clear understanding of the clinical 
neurophysiology of the eighth cranial 
nerve and its connectiors. This unique 
book bridges the gap between 
investigatory research findings and 
patient management. 


In the foreword, R. Lorente de No, M.D., 
writes, "Drs. Baloh and Honrubie have 
met the need for a concise text that 
integrates the numerous advances in the 
field of vestibular research with clinical 
diagnoses. The authors have made 
noteworthy contributions to 
otoneurology and this book contains 
carefully prepared, concise explanations 
of what is known at present, and 
judicious treatment of areas of 
controversy." 


The book includes an extensive 
bibliography, illustrations, tables and 
diagrams that will be particularly useful 
to clinicians. 


By Robert W. Baloh, MD, Assoc. Prof.. 
Dept. of Neurology and Division of Head 
and Neck Surgery {Otolaryngology} 
and Vicente Honrubia, MD, Prof., Division of Head and Neck 
Surgery; both of UCLA School of Medicine. 230 pp. lllustd. 
$30.00. Jan. 1979. 

The illustration is Figure 20 from Liveson & Spielholz: Peripheral Neurology. it 


shows the intracranial and peripheral relationships of the facial nerve and its 
branches. 


An invoice will accompany the book and will include a small charge for 
postage and handling. 


If you're not completely satisfied, you may return the 5ooks in 3C days, 
in good condition. i 
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hydrochloride 


Now your parkinsonian patient 
may feel even better than betore... 


‘May produce a smoother response 


When using levodopa drugs” 
alone, daily variations in improvement 
sometimes occur. The addition of 
SYMMETREL® (amantadine hydrochlo- 
ride) to optimal doses of the levodopa 
mom IQ Indy smooth out these day-to-day 
= fluctuations, making lite more comfortable. 


f> 


May help regain lost benefits 

igo For some patients, the doses of 

~~ levodopa drugs required to maintain 

——'- san. adequate response to treatment may 

7. also be responsible for troublesome 

|) “ss... side effects, necessitating a subsequent 

BL m. ~ reducticn in dosage, and an ultimate re- 
ER ee. cee melion in efficacy. Adding SYMMETREL 


| — 1o the lowered levodopa drug regimen 
AN fg) iS op IQ help to restore these lost therapeutic 
, des d RI simple dosage regimen 
deu = cos For the patient about to begin 


levodopa drug therapy, concurrent 

| therapy with SYMMETREL can produce a 
vods rapid therapeutic response, often within 
c s 48hours. The dosage ot SYMMETREL , 

^ = — shouldbe maintained at 100 mgonce or — 

— .—. twice daily, while the daily dose of the 
-levodopa drug is gradually increased to 
achieve optimal benetit. 


For the patient who is receiving 
high doses of other antiparkinson 


v E drugs, the initial dose of SY MMETREL 
Zee A is 100 mg daily. After one to several 
weeks at 100 mg once daily, the dose 


pem | — "may be increased to 100 mg twice daily, 
£ndo LaboratoriesInc. A — ifmecessary. 
* (il |) 
jen City, New OU PON 


| *Levodopa drugs include levodopa and also carbidopa/levodopa combinations. 
SYMMETREL isa DuPont registered U.S. trademark; U.S. Pat. No. 3,310,46¢ 


Please see following page for brief 


summary of prescribing information. 





SYMMETREL (22° | 
hydrochloride 
BRIEF SUMMARY OF PRESCRIBING INFORMATION 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-induced Extrapyram- 
idal Reactions: SYMMETREL® (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
Sonism which may follow injury to the nervous System by carbon monoxide 
Intoxication. It is indicated in those eiderly patients believed to develop parkin- 
SONniSM IN association with cerebral arteriosclerosis. In the treatment of 
Parkinson's disease, SYMMETREL is less effective than levodopa, 
(-)-3-(3,4-dihydroxyphenyl)-L-alanine, and its efficacy in comparison with the 
anticholinergic antiparkinson drugs has not yet been established Although 
anticholinergic type side effects have been noted with SYMMETREL when used in 
patients with drug-induced extrapyramidal reactions there is a lower incidence of 
these side effects than that observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug. 


WARNINGS. Patients with a history of epilepsy or other "seizures" should be 
observed closely for possible increased seizure activity 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and Cautiously. consistent with other medical consider- 
ations. such as the presence of osteoporosis or ohlebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only 
after weighing the possible risks to the fetus against benefit to the patient 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day. about 12 times the recommended human dose, but not at 37 mg/kc/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose 

NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be 
discontinued abruptly since a few patients with Parkinson's disease experienced 
a parkinsonian crisis, i.e., a sudden marked clinical deterioration, when this 
medication was suddenly stopped. The dose of anticholinergic drugs or of 
SYMMETREL should be reduced if atropine-like effects appear when these drugs 


24.7 
are used concurrently 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure peripheral edema, or orthostatic hypoten 


sion. Since SYMMETREL is not metabolized and Is mainly excreted in the urine, it 


may accumulate when renal function is inadequate 
Care should be exercised when administering SYMMETREL to patients with 
liver disease. a history of recurrent eczematoid rash, or to patients with psychosis fl 


or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 

observation is required when SYMMETREL is administered concurrently with : : 
oni Isl cad inge Lu Today's lightest mobile 
ADVERSE REACTIONS. The most frequently occurring serious adverse y g 

reactions are: depression. congestive heart failure, orthostatic hypotensive 


episodes, psychosis, and urinary retention Rarely convulsions leukopenia, and system now records the most 


neutropenia have been reported 


Other adverse reactions of a less serious nature which have been observed are 4 / 
the following: hallucinations, confusion anxiety and irritability: anorexia, nausea accura e signa a 


and constipation: ataxia and dizziness (lightheadedness). livedo reticularis and 








peripheral edema. Adverse reactions observed less frequently are the following ; ; : ^ ' : 
vomiting; dry mouth: headache: dyspnea fatigue. insomnia, and a sense of Mark Iil IS the mobile lightweight that s heavily loaded 
weakness. Infrequently, skin rash, slurred speech, and visual disturbances have with the right features—the ones you ve always 
been observed. Rarely ezcematoid dermatitis and oculogyric episodes have wanted in an EEG instru ment. 
been reported . ; i 
DOSAGE AND ADMINISTRATION: For example, Mark Ill'S servo pen achieves the highest 
Adult Dosage for Parkinsonism: level of fidelity. It's the only one that can sweep over 
The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg twice a 40mm without distortion 
day when used alone. SYMMETREL has an onset of action usually within 48 f : ' 
hours | Mark Ill has a Preselector Override that lets you 
The initial dose of SYMMETREL is 100 mg apy lor patients with serious bypass the preselected program on any channel with 
associated medical illnesses or who are receivit ig high doses of other antipark n- . . 
son drugs. After one to several weeks at 100 mg once daily. the dose may be the flip of a switch. 
increased to 100 mg twice daily, if necessary ilti 
Occasionally, patients whose responses are not optimal with SYMMETREL a: Mark IIl has a built in Balance Run that lets you check 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses Out the recording accuracy of all channels by simulat- 
However, such patients should be supervised closely by their physicians ing a brain-wave signal. 
Patients initially deriving benefit from SYMMETREL not uncommonly experience 1 . 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- The Mark Ill does all this and more in a compact, 
ng tne dose to 300 mg daily. Alternatively, temporary discontinuation of modular 65 Ib. unit that's outstanding for its ease of 


SYMMETREL for several weeks followed by reinitiation of the drug. may result in : . 
regaining benefit in some patients. A decision to use other Spi sch drugs operation and low noise. 

may be necessary For all the facts, phone toll-free, or write Hittman 
Adult Dosage for Concomitant Therapy: Medcraft . 
Some patients who do not respond to anticholinergic antiparkinson drugs may ‘ 

respond to SYMMETREL. When SYMMETREL or anticnolinergic antiparkinson 
drugs are each used with marginal bene'it, concomitant use may produce 


additional benefit 5 ‘ 
When SYMMETREL and levodopa are initiated concurrently. the patient can Hittman Medcraft, Box 942, Skippack, PA 19474. 

exhibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 Phone 800-523-1946. In PA Phone (215) 584-6825. 

mg daily or twice daily while the daily dose of levodopa is gradually increased to 

optimal benefit. Name 
When SYMMETREL is added to optimal well-tolerated doses of levodopa, . 





additional benefit may result, including smoothing out the fluctuations in Imprcve- 








ment which sometimes occur in patients on levodopa alone. Patients who require Address 

a reduction in their usual dose of levodopa because of development of side d » 

effects may possibly regain lost benefit with the addition of SYMMETREL City State 
—À€— M M 








6043-7882 Endo Laboratories, Inc. 


Subsidiary of the DuPont Company 
Garden City, New York 11530 IT 





Adult Dosage for Drug-Induced Extrapyramidal Reactions: 1 

The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg twice a Zip 

day. Occasionally, patients whose responses are not optima! with SYMMETREL at | À Í A 

200 mg daily may benefit from an increase UP to 300 mg daily in divided doses D a N "s Phone ? 





MODULAR EVOKED POTENTIAL SYSTEM 





/ MAINFRAME AVERAGER 

* Compact inexoensive, easy to operate FOE. 

© “weeb amp itude resolution facilitates signal 
gequ sitios agc nst high background noise 

€ Artifact sct (optional) ras adjustable reject 

| chron. 
* |ndegendent gain and trequency-response 
controls fer eaeh chanrel 

* Smplified multichannel memory controls. Same 
numbe- of date points oer channel regardless 
d the nember »f channels acquired 

* Cied momtorir3 of patient signal at any sweep 
speec cunmg average acquisition 


EXPANSION MODULES — 


® Aliove customized expansion of system 
capabilities 

® Protect against obsolescence 

* Availebie Modes include Waveform Processor 
te adc, suBtrac or superimpose waveforms. 
Curso” 7 aive cigital readout of amplitudes & 
lgnencies. Audio: Monitor for noise detection and 
EMG. Wide selection of stimulus modules for 
testing im al sersory modalities 


PREAMPLIFIER 

® Compact, lightweight 

* Instrument powered (no battery 
pack) 

e Optical patien“ isolation for electrical 


satety 





Designed for optimal recording of all types of 
evoked potentials 
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e Optional built-in electrode impedance 
tester 

e Outstanding specifications include 
very high common mode rejection 
ratio, and input impedance, fast 
settling time, and low rternal noise 


Ideal for routine clinical 
electromyography 
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Life-Iech 
Instruments, Inc. 


BOX 36221- 4OUSTON TEXAS 77036 (713) 783-6490 


19 











Clinical 

Associateship 
in Neurology 
at NIH 











The Developmental and Metabolic 
Neurology Branch, under the direction of Dr. 
Roscoe O. Brady, M.D., National Institute of 
Neurological and Communicative Disorders 
and Stroke, National Institutes of Health, 
Public Health Service, is offering a 1 to 2 
year appointment for a Board certified or 
eligible neurologist who wishes further 
training in clinical and basic research 
problems related to metabolic diseases that 
affect the nervous system. 


You will work under a senior investigator and 
supervise a 5+ bed specialty unit dealing 
with treatment of metabolic disorders. Of 
special interest are disorders of 
sphingolipids, mucopolysaccarides, amino 
acids, and organic acids. 


The position will be filled under the Public 
Health Service Commissioned Corps or as a 
Service Fellowship. Candidates who 

qualify for the commissioned corps will 
receive a starting salary of $20,500 with a 
variety of additional benefits including 
moving and travel expenses as well as free 
health care. Comparable Service Fellowships 
are also available. 


Interested applicants should submit their 
curriculum vitae and bibliography to: 


Mr. Clifford Schein 

National Institute of Neurological and 
Communicative Disorders and Stroke 

National Institutes of Health 

Public Health Service 

9000 Rockville Pike 

Bldg. 31, Rm. 8A23 

Bethesda, Maryland 20014 


An NIH Associate Training Program 
An Equal Opportunity Employer 
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| Brief Summary of Prescribing Information. 
|. DILANTIN (phenytoin sodium) 
Indications. Dilantin is indicated for the control of grand ma and psychomotor 
seizures. 


Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products. 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients may precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of other anticonvulsant medication 
arises, this should be done gradually. 

Phenytoin is not indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic pro- 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as the following. 

1. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazone, andsulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead toan increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabclism of phenytoin in 
the liver has been well-documented 

3. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication. 

4. Tricyclic antidepressants in high doses may precipitete seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data is more extensive with respect to phenytoin and 
phenobarbital, but these are also the most commonly prescribed anticonvul- 
sants. Less systematic or anecdotal reports suggest a possible similar associa- 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot beregarded as adequateto provea definite 
cause-and-effect relationship. There are intrinsic methodologic problems in ob- 
taining adequate data on drug teratogenicity in humans: the possibility also exists 
that other factors, eg, genetic factors or the epileptic concition itself, may be more 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is important to 
note that anticonvulsant drugs should not be discontinued in patierts in whom 
the drug is administered to prevent major seizures because of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threat to life. 
In individual cases where the severity and frequency of th2 seizure disorder are 
such that the removal of medication does not pose a serious threat tothe patient, 
discontinuation of the drug may be considered prior to and during pregnancy, 
although it cannot be said with any confidence that even minor seizures do not 
pose some hazard to the developing embryo or fetus 

The prescribing physician will wish to weigh these corsiderations in treating 
or counseling epileptic women of childbearing potential. 

Precautions. The liver is the chief site of biotransformatior of phenytoin. Patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited enzvme availability and lack of induction and appears to be geneti- 
cally determined. 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effortshould be 
made to substitute another anticonvulsant drug or druc combination. 

Drugs that control grand mal are not effective for petit mal seizures. Therefore, 
if both conditions are present, combined drug therapy ts needed. 

Thedrugshould be discontinued if a skin rashappears. If the rash is exfoliative, 
purpuric, or bullous, use ofthe drug should notberesumed. Ifthereshisa milder 
type ( measies-like or scarlatiniform), therapy may be resumed after the rash has 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release, 

has been reported. Phenytoin may also raise the blooc sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. Central Nervous System: The most common manifes- 
tations encountered with phenytoin therapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed These side effects may disappear with continuing therapy at a 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vomit ng, and con- 
stipation. Administration of the drug with or immediately after meals may'help 
prevent gastrointestinal discomfort. 

Integumentary System: Dermatological manifestations some:iimes accom- 
panied by fever have included scarlatiniform or morbill form rashes. A*morbilli- 
form rash ( measles-like) is the most common; other types of dermatitis are seen 
more rarely. Rashes are morefrequentinchildren and young adults. Other, more 
serious forms which may be fatal have included bullous, exfoliative, or purpuric 
dermatitis. lupus erythematosus, and Stevens-Johnson syndrome. 


Hemopoietic System: Hemopoietic complications, some fatal, Fave occasion- : 


ally been reported in association with administratior cf phenytoin. These have 
included thrombocytopenia, leukopenia, granulocytopenia, agranulocytosis, 
and pancytopenia. While macrocytosis and mega oblastic anemia have oc- 
curred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need tc differentiate such a con- 
dition from-other lymph gland pathology. t 
Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene, including gum massage, frequent brushing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage, and periarteritis 
nodosa may occur and can be fatal. TJ 


PARKE-DAVI 


PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains, NJ 0795C 


PD-JA-2344-1-P (4-78) 
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Diagnosis: — lonic-clonic seizures (grand mal) 


. Teament: DILANTIN KAPSEALS 


(phenytoin sodium capsules, USP) 
a drug of choice 


30- and 100-mg capsules 


Actions: o appear to stabilize the seizure threshold 


O appear to prevent the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 
O maintain seizure control in a majority of patients 


AlsoavailabE as: Infatabs", 50-mg; oral suspensions, 30 mg/5 ml and 125 mg/5 ml 


*Rodin E: Epilepsy in Adolescents and Adults, in Conn HF (ed). Current Therapy Philadelphia, 
WB Saunders Company, 1977, pp 716-723. 


See brief summary of prescribing information on preceding page 





‘Must the MBD child take a 
ontrolled drug in school? 








18.75, 37.5, 75 mg tablets 











CI ildi en can be cruel. Their teasing about taking noontime 
a ication can cause serious problems for the child v ith MBD. 










ere's how Cylert eliminates this problem: 
T i. » Once a day dosage at home 
» Eliminates mid-day school dose 





1 addit ion, Cylert offers these benefits: 









Avoids ups and downs of drug action brought about by 
r :ultiple daily dosage | 


ə Control of medication by the parent 

* ^ chewable dosage form 

Less physician paper work (Cylert is in schedule IV) 
studies* 









Safety and efficacy proven in extensive clinica 





"Co »y-of the Cylert Monograph available to Physicians on written request. 










ylert shoul i e used i» (and will nct X disorders, including psychosis. 
Tfect we -in) simple cases of overactivity 
1 school-age chilcren. 





The physician should rely on a complete 
| history of the child and a thorough ceserip- 

r should it be used in the child who tion of symptoms from both parents and 
Di utn secondary to environ- teacher before postulating a diagnosis - p 
atal dacters and/or primary psychiatric of MBD. — AN 





Please see next page for Prescribing Information. => 





Cylert and Cylert Chewable Tablets 
(pemoline) : 


Prescijbing Information E 
















Indications: MINIMAL BRAIN DYSFUNCTION IN CHILDREN — as 
ài Di therapy to other remedial measures (psychological, educational, 
social). 

Special Diagnostic Considerations; The cause of minimal brain dysfunction 
. (MBD) is unknown. Diagnosis of MBD involves the use of medical, 
. psychological, educational, and social tools, since no single diagnostic test is 
adequate. 

. MBD is characterized by chronic moderate to severe hyperactivity, short 
attention span, distractibility, emotional lability, and impulsivity. 
Nonlocalizing (soft) neurological signs, learning disability, and abnormal 
EEG may or may not be present. The diagnosis of MBD must be based upon 
a complete history and evaluation of the child and not solely on the presence 
of one or more of these characteristics. . 

. Drug treatment is not indicated for all children with MBD. In the primary 
therapy of MBD, appropriate educational placement is essential and 

. psychosocial intervention is generally necessary. When these measures alone 
are insufficient, the decision to prescribe stimulant medication will depend 

- Upon the physician’s assessment of the chronicity and severity of the child's 
. Symptoms. Stimulants are not intended for use in the child who exhibits 

- Symptoms secondary to environmental factors and/or primary psychiatric 

-. disorders, including psychosis. 





















. Contraindications: Cylert (pemoline) is contraindicated in patients with 
known hypersensitivity or idiosyncrasy to the drug. (See ADVERSE 
.REACTIÓNS.) 


< Warnings: Cylert is not recommended for children less than 6 years of age 

. Since its safety and efficacy in this age group have not been established. 
Sufficient data on the safety and the efficacy of the long-term use of Cylert 
-in children with minimal brain dysfunction are not yet available. 

.. A temporary suppression of the predicted growth rate ( weight and/or 

. height gain) has been reported for children receiving long-term stimulant 

. therapy. A definite causal relationship between stimulant drugs and this 

.. finding has not been established. 


Precautions: Liver function tests should be:performed periodically during 

- therapy with Cylert. The drug should be discontinued if abnormalities are 

. tevealed and confirmed by follow-up tests. (See ADVERSE REACTIONS 
regarding reports of abnormal liver function tests and jaundice.) 

__ Cylert should be administered with caution to patients with significantly 

- impaired hepatic or renal function. 

.. The interaction of Cylert with other drugs has not been studied in humans. 
-Patients who are receiving Cylert concurren tly with other drugs, especially 
drugs with CNS activity, should be monitored carefully. 

-Cylert failed to demonstrate a potential for self-administration in primates. 
. However, the pharmacologic similarity of pemoline to other 
-psychostimulants with known dependence liability Suggests that 

: psychological and/or physical dependence might also occur with Cylert. 

- There have been isolated reports of transient psychotic symptoms occurring 
in adults following the long-term misuse of excessive oral doses of pemoline. 
` Cylert should be given with caution to emotionally unstable patients who 
may increase the dosage on their own initiative. 

. Usage during Pregnancy and Lactation: The safety of Cylert (pemoline) for 
use during pregnancy and lactation has not been established. 

Fertility, reproduction, and teratology studies were conducted in laboratory 
animals. Pemoline, in doses of 18.75 or 37.5 mg ./kg./day, had no effect on the 
fertility of male or female rats. The drug, when given to pregnant rats (from 
:. gestation day 15 through weaning) and to rabbits (from gestation days 6-18) 

at these same dosage levels, produced no teratogenic or embryotoxic effects, 
and had no effect on the viability of the young at birth. However, increased 
incidences of stillbirths and cannibalization were observed when pemoline 
was given to rats at these dosage levels, beginning 14 days prior to conception. 












































. Anorexia with weight loss may occur during the first weeks of therapy. In 
the majority of cases it is transient in nature: weight gain usually resumes 
within three to six months. 

.,9tomach ache, skin rashes, increased irritability, mild depression, nausea, 
dizziness, headache, drowsiness, and hallucinations have been reported. 

. Elevations of SGOT, SGPT, and serum LDH have occurred in patients 
taking Cylert, usually after several months of therapy. These effects appear to 
be reversible upon withdrawal of the drug, and are thought to be 
manifestations of a delayed hypersensitivity reaction. There have also been 2 
few reports of jaundice occurring in patients taking Cylert; a causal 
relationship between the drug and this clinical finding has not been 
established. 

— There have been reports of dyskinetic movements of the lips, face, and 

. extremities occurring with the use of Cylert. Convulsive seizures have also 

been reported. A definite causal relationship between Cylert and these 

. reactions has not been established. 

- .. Mild adverse reactions appearing early during the course of treatment with 

. Cylert often remit with continuing therapy. If adverse reactions are of a 
significant or protracted nature, dosage should be reduced or the drug 

discontinued. 

























How Supplied: Cylert (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 
18.75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-13) 
37.5 mg. tablets (orange-colored) in bottfes of 100 (NDC 0074-6057-13) 
75 mg. tablets (tan-colored) in bottles of 100. (NDC 0074-6073-13) 
Cylert Chewable is supplied as monogrammed, grooved tablets in one 
dosage strength: 
©, 37.5 mg. tablets (orange-colored) - c) 
in bottles of 100 (NDC 0074-6088-13) pii 
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THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
ot the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 
Announces Postgraduate Courses 






















AN UPDATE IN INTERNAL MEDICINE FOR PRACTICING PSYCHIA- 
TRISTS AND NEUROLOGISTS: Gerald J. Friedman, M.D. and 
Faculty of the Mount Sinai School of Medicine. March 16, 17, 
1979, Friday and Saturday, 9:00 AM to 5:20 P.M. Fee: 
$150.00 

CLINICAL NEUROLOGY: Melvin D. Yahr, M.D., Howard P. Krieger, 
M.D. and Faculty of the Department of Neurology. March 
29-30, 1979, Monday through Friday, 9:30 AM to 5:00 PM. 
Fee: $300.00. 


























MOORE UTUNUN PUIHORUA ES REE HEH OHH EMER EE RHEE RHEE EEE MEH ERA Re HAT ULT 


APPLY TO: Director, The Page and William Black Post-Graduate 
School of Medicine, Mount Sinai School of Medicine, One Gustave 
L. Levy Place, N.Y., N.Y. 10029. Tei.: (212) 650-5737 


NEUROLOGICAL TESTING DEPARTMENT 










Prominent Neurologist sought to direct established 
EEG/EMG Service for prestigious 400-bed Medical 
Center i» West Los Angeles area. Must be Board 
certified in Neurology. Responsibilities include: patient 
care, neurological assessment consultation, and 
continuing education of physicians and department 
staff. Director will be fee for service, with a guaranteed 
minimum, under contract to facility and allowed 
private practice. Send curriculum vitae and letter of 
interest to: 



















CO-ORDINATOR 
7242 No. Donnelly 
San Gabriel, California 91775 
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C m ae 


‘the RV-275 Saccadic Velocity Recorder offers a non-evasive test with re- 
pee &able electronic recordings of the peri-orbital potentials of each eye 
ir dependently during saccads. This enables the Physician or Technician 
obtain permanent EOG recordings to aid in the diagnosis of . 

Orbital tumor 

Duane's contraction syndrome 
Myotonia Congenita 

Senile Ptosis 

Mechanical restrictions and paresis _ 
following blow-out fractures of the orbit 








Multiple Sclerosis 
Myeethen a Gravis 
mternucizar Opthalmoplegia 
d eye disease 


s iE ne /e paralysis effecting the medical 
rect: s ard the elevated vertical muscles 


* 


Anirstrument of the Quality you have come to expect from TRACOUSTICS, 
' manufacturers of fine instrumentation for elactronystagmography a ane 
related vestibular testing. | 

Cel! us for more details 


312/444-1961 
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Neurologist bd. cert. or elig. 
for 480-bed Med. Svc. part cf 
a larger med. center having 
excellent ambulatory care, 







WOR ENUIG 
Department ef Neurology 
.. Griversity of lowa 





NEUROLOGIST WITH 





College of Medicine 
Jowa City 


A one: yaar fellowship is available 
-July 1979 in che Division of Behavior- 
; al Neurology. Candidates with an 
 intevest ir the behavioral sciences 


| anda comp 
. may apply. The program offers 
|- unusual — d de. 


nd practi ic 





















itomy) mista ti to behavior. 


cd um vitae to: A. R, Dama- 





sity Hospitals and Clin- 
wa City dowa, 52242. 


ed neurologic residency |. 


ivision of Behavioral | 


SPECIAL INTEREST IN 
CEREBROVASCULAR DISEASE 


Full-time pesition at Cerebrovas- 
cular Research Center/Depart- 
ment of Neurology at the Hospi- 
tal of the University of Pennsyl- 
vania. To have responsibility in 
clinical research, non-invasive 
diagnostic studies and other clin- 
ical-academic activities. Please 
apply to Dr. Martin Reivich, HUP, 
Philadelphia, Pa. 19104, or 
phone 215-662-2632. 





psychiatric and geriatric ser- 
vices. OSMA approved cont. 
med. ed. prog. for AMA Phy, 
Recognition Award. JCAH ap- 
proved. Med. Center located 
in southern Ohio natural 
recreation and scenic area. 
45 min. from Columbus. 
Financial assistance in mov- 
ing. Write or call collect Paul - 
F. Fletcher, M.D., Chief of- 
Staff, VA Medical Center, 
Chillicothe, OH 45601, (614) 
773-1141, ext. 202. Equal 
Opportunity Employer 











SCHEIE EYE INSTITUTE 
presents 
UNIVERSITY OF PENNSYLVANIA ALUMNI - 
OPHTHALMOLOGICAL ASSOCIATION MEETING 
May 10-12, 1979 
featuring 
SECOND ANNUAL FRANCIS HEED ADLER LECTURE 
given by dr Alper, M.D. 
an 
SYMPOSIUM ON 
PRACTICAL NEURO-OPHTHALMOLOGY 
FOR THE CLINICIAN 





Melvin G. Alper, M.D. John L. Norris, M.D. 
William C. Frayer, M.D. Peter J. Savino, M.D. 
Thomas R. Hedges, M.D. Norman J. Schatz, M.D. 
Jan K. Hillicker, M.D. Donald H. Silberberg, M.D. 
William F. Hoyt, M.D. . Richard L. Sogg, M.D. 
Joseph S. Karp, M.D. Myron Yanoff, M.D. 


Simmons Lessell, M.D. 
Program Directors 
Thomas R. Hedges, M.D. 
Peter J. Savino, M.D. 
Norman J. Schatz, M.D. 


| As an organization accredited for continuing medical education, the University of Pennsylvania School of 


Medicine designates this continuing medical education activity as meeting the criteria for 15 credi? hours in 
. Category | of the Physician's Recognition Award of the American Medical Association. - 


Y Registration Fee: $200  Practicing Ophthalmologists 


$175 University of Pennsylvania Ophthalmological Alumni 
$75 Residents (with letter from program director) 


. Fee includes Luncheons, Coffee Breaks and Cocktail Party. 
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Pb Complete registration form & mail to: 





David M. Kozart, M.D. CC 

University of Pennsylvania Alumni Ophthalmological Association Meeting 

Scheie Eye Institute 

51 N. 39th Street 

| Philadelphia, PA 19104 

Enclosed is check covering registration fee of $ 
(Make check payable to U. of P. Ophthal. Alumni AG 
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ELECTROMYOGRAPHY 







AND 
CLINICAL NEUROPHYSIOLOGY 
August 15-18, 1979 
Guest Faculty: Bernard Abrams, M.D., Jniversay of Missouri 
Medical School; Joseph Goodgoid, M.D. New York University - 
School of Medicine 


| 

| 

| 

| 

| 

E 
Chairmen: Paul Kaplan, M.D. and Anthony Raimon- Tuition: ae E | E 

| 

| 

| 

i 

| 

i 

| 
i 
















M.D., Northwestern University Medical School Course Chairman: lan C. Maclean. ME. 


AMERICAN SEMINAR: 4th ANNUAL COURSE ON THE MAWAGEMENT OF THE 
NERVE CONDUCTION TECHNIQUES SPINAL CORD INJURED PATIENT 

september 5-7, 1979 September 17-21, 1979 

* Wiliam Brown, M.D. University of West This multidisciplinary program will focus on currant trends 
and recent developments in the care of the spinal card injured 
patient, 

Guest Faculty: Ted Cole, M.D., University of Micnigen, A. Estin 
Comarr, M.D., University of Southerr Califernig: Roberta 
Trieschmann, Ph.D., Easter Seal society of Lo: Angeles 


nevi iano tine naanin iai stb 
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For Further Information Contact: Tuition: $200/physicians 
Don A. Olson, Ph.D. $109/residents, nurses 
Education and Training Center and allied health —— 
: Rehabilitation Institute of Chicago Frofessisnals 

i 345 E. Superior, Chicago, IL 60611 | 
i (312) 649-6042 
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INDEX TO ADYERTISERS 
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FACULTY POSITION 
Department of Neurology 
University of lowa College of 
Medicine 
lowa City, lowa 


. Position: Available 
.— Visual Neurophysiologist 










Centinela Hospital Medical Cester — 













vents o! Neurology and 
 Ophithaimoiogy at the University of 
| Penasylvania plan to establish a 
. Clinical and research unit in visual 
| neurophysiology and seek to recruit 
- a director preferably at the assis- 
tant professo: level The service 
- aspects will include alectroretinog- 
ipl y, visual evokec responses, and 

- measurement of extraocular move- 
ment. À clinical background in 
-. Neuology, Neurc-aphthalmology, or 
OphZhalmology is required, plus 
training in visual neurophysiology. 
male and minaritv candidates are 
d to apply. The University of 
sylvania is an equal opportuni- 
mployer. Qualified candidates 
contact aK. Asbury, M.D., 
artment o! Meurelogy, Hospital 
e University cf Pennsylvania, 


Davis, F.A, Compang «cesset Hl 
E 

Endo Laboratories, ler, TRE ea 
G 
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"harmaceüticalà aa. 9-12, 12CA-120D, 3rd. Cover 

Grass Instrument Company ETERNI S 
H 

Hittman Mederaft TERRE R 
E 

Life-Tech Instrumenss CUN eat au ui AG 


A position is available for a 
neurelogist 
capable of independent research. 
Preference will be given to 
candidates 
with training in one of the basic 
neurosciences. 

































Merck & Company sss. 2nd Cover? 
Mount Sinai School 6° Medicine... Le 24 
N 
National Institutes o? Health . ida tetas acu t NT 
o 
Organon Pharmaceut cala Um ERE 
P 




















The University of lowa is an 
affirmative action/equal 
opportunity employer. 











Parke Davis & 
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R 
Rehabilitation Institute of CHEAR O oarre 27 
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Sandoz Pharmaceuticals oaaao. 4th Cover 
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While every precautum is bikon to inaire Gecuracg, 
WE CARRU guarantee againss the possibility of an 
ocasional change or omission in toe preparation af 
thas indes. 

























Write to: 


M.W. Van Allen, M.D. 
Professor and Head 
Department of Neurology 
University Hospitals and Clinics 
lowa City, lowa 52242 



























Instructions for Authors 





Send manuscripts by first-class mail to Maurice W. Van 
| Allen, MD, Department of Neurology, University Hospital, 
University of Iowa, School of Medicine, Iowa City, IA 
52242. Manuscripts are received with the understanding 
that they are not under simultaneous consideration by 
another publieation. Accepted manuscripts become the 
permanent property of the ARCHIVES and may not be 
published elsewhere without permission from the publisher 
(AMA). 


In addition, in view of The Copyright Revision Act of 1976, 
effective Jan 1, 1978, transmittal letters to the editor should 
contain the following language: “In consideration of the 
American Medical Association's taking action in reviewing and 
editing my submission, the author(s) undersigned hereby trans- 
fers, assigns, or otherwise conveys all copyright ownership to 
the AMA in the event that such work is published by the AMA." 
We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessi- 
tate delay in review of the manuscript. 


Author Responsibility.—All accepted manuscripts are 
subject to copy editing. The author will receive an edited 
typeseript rather than galley proofs for approval The 
author is responsible for all statements in his work, 
including changes made by the copy editor. 

Designate one author as correspondent and provide his 
address and telephone number. Order reprints at the time 
the typescript is returned after editorial processing. 
Specify address to which requests for reprints should be 
sent. 


Manuscript Preparation.—Submit an original typescript 
and two high-quality copies of the entire manuscript. All 
copy (including references, legends, and tables) must be 
typed double-spaced on 22 x 28 em (86 x 11-inch), heavy- 
duty white bond paper. Ample margins should be 
provided. 

Refer to patients by number (or, in aneedotal reports, by 
fictitious given names). Real names or initials should not 
be used in the text, tables, or illustrations. 


Titles.—Titles should be short, specific, and clear. They 
should not exceed 42 characters per line, including punctua- 
tion and spaces, and be limited to two lines, if possible. The 
title page should include the full names and academic 
affiliations of all authors, the address to which requests for 
reprints should be sent, and, if the manuscript was 
presented at a meeting, the name of the organization, 
place, and date on which it was read. 


Style of Writing.—The style of writing should conform to 
acceptable English usage and syntax. Slang, medical 
jargon, obscure abbreviations, and abbreviated phrasing 
are to be avoided. 


Informed Consent. Manuscripts reporting the results of 
experimental investigations of human subjects must 
include a statement to the effect that informed consent 
was obtained after the nature of the procedure(s) had been 
fully explained. 

Abstract.—Provide an abstract (185-word maximum) of 
the article, including statements of the problem, method of 
study, results, and conclusions. The abstract replaces the 
summary. 

References.—List references in consecutive numerical 
order (not alphabetically). Once a reference is cited, all 
Subsequent citations should be to the original number. All 
references must be cited in the text or tables. Unpublished 
data and personal communieations should not be listed as 


references. References to journal articles should include (1) 


author(s), (2) title, (8) journal name (as abbreviated in 





Index Medicus), (4) volume number, (5) inclusive page 
numbers, and (6) year, in that order. References to books 
should include (1) author(s), (2) chapter title (if any), (3) 
editor (if any), (4) title of book, (5) city of publication, (6) 
publisher, and (7) year. Volume and edition numbers, 
specific pages, and name of translator sheuld be included 
when appropriate. The author is responsible for the 
accuracy and completeness of the references and for their 
correct text citation. 

Metrication.— All measurements must be in metric units. 
English units may also be given parenthetieally if the 
measurements were originally done in English units. 

IHustrations.—Use only those illustrations that clarify 
and augment the text. Submit illustrations in duplicate, 
unmounted and untrimmed. Do not send criginal artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduetion to column size. Artwork submitted for publiea- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal Magnifieation and stain 
should be provided when pertinent. Illustrations should 
preferably be in a proportion of 12.5 x 18 cm (5 x7 
inches). 

An experienced medical illustrator should be employed 
whenever possible for the preparation of all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with labels is submit- 
ted, affix type and leaders to a clear acetate overlay 
registered to the base drawing. Labels and leaders should 
be applied directly to the drawing board surface if the 
artwork consists only of line ink technique. 

IHlustrations in full color are accepted for publication if 
the editors believe that color will add significantly to the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing cclor illustrations, 
the remainder to be borne by the author or his sponsor. 
After deducting the ARCHIVES contribution, the author’s 
share is $275.00 for up to six square-finished illustrations 
that can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to the author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends. — Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. 

Photographic Consents.-A letter of consent must 
accompany all photographs of patients in which a possi- 
bility of identification exists. It is not sufficient to cover 
the eyes to mask identity. 

Acknowledgments.—1llustrations from other publications 
must be acknowledged. Include the following when appli- 
eable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher's 
permission to reprint should be submitted to the ARCHIVES 
after the manuscript has been formally accep:ed. 

Statistical Review.—Manuscripts containing statistical 


evaluations should include the name and affiliation of the' 


statistical reviewer. . 
Tables.—Each table should be typed double-spaced, in- 
eluding all headings, on a separate sheet of 22 x 28 em- 


{812 x ll-ineh) paper. Do not use larger size paper. If a 
table must be continued, use a second sheet and repeat all 


heads and stubs. Each table must have a title. 











NOW | 
'FROM PARKE-DAVIS RESEARCH 


A BREAKTHROUGH 
IN THE TREATMENT OF 
A MAJOR VIRAL DISEASE 
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PEHCENT OF PATIENTS 
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VIRA-A* 
5 


significant contribution 


Controlled studies indicate that VIRA-A 
( vidarabine for infusion ) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 28% 
(Chi-square analyses, P = 0.03) (Fig. 1).! 


bbid and mortality in biopsy-proved Herpes simplex 


virus encephalitis. 


Nest 
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of Alergy and 
infectious Diseases 


PLACEBO? 
HERAPY 
zs 0.03 AT DAY 30 


Of 28 patients who were brain-biopsy 
positive for Herpes simplex virus, 

18 received VIRA-A and 10 received 
placebo.! 


iy diagnosis and treatment are essential 


There is a direct relatienship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the patient with 
Herpes simplex virus encephalitis, 
therapy may be futile. In the same 
double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


—adapted fram Whitley, et all 


died in spite of active drug therapy, 
and all the survivors were severely zs 
neurologically debilitated. But no. deaths 
occurred among lethargic pa-ients j| 
treated with VIRA-A, and six of seven . 
survivors had only minor or moderate 
neurologic complicati ns.! a 

After localization of an ETE l 
lesion by brain scan,electroencepha- —— 
lography, and/or computerized axial = 
tomography, brain biopsy aoa to $ 
confirm the etiologic diagnosis by means 
of viral isolation in cell cultures. Detec- - i 
tion of Herpes simplex virusinthe — — 
biopsied brain tissue can also be reliably 
done by specific fluorescent antibody 
techniques. 


* 





Recommended Dosage: 
15 mg/kg/day fer 10 days 


Note: There are no clinical studies — 
available to incicate that VIRA-A for 
infusion is effective in the management 
of encephalitis due to varicella-zoster or 
vaccinia viruses. VIRA-A is not effective 
against RNA viral or adeneviral infec- 
tions. It is also not effective against 
bacterial or fungal infections. There are 
no clinical data to indicate efficacy 
against cytomegalovirus, vaccinia virus, 
or smallpox virus. 

Some degree of immunocempetence 
must be present in order fer VIRA-A 
to achieve clinical response. 


Please see following page for complete 
prescribing infermaticn, incl diag 
contraindications, warnings, precautions, 
and adverse reections. We 











A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion {ara-A, vidarabine, adenine arabinoside) is a sterile antivical 
drug for intravenous administration only. Vira-A iVidarabine for Infusion) is a purine nu- 
cleoside obtained from fermentation cultures of Streptomyces antibioiicus. Each militer of 
Suspension contains 200 miiligrams of vidarabine monohydrate equivalent to 187.4 mili- 
grams of vidarabine. Each milliiter contains 0.1 miligram Phemerol* (benzethonium 
chionde) as a preservative: sodium phosphate dibasic, 0.957 milligrams. and sodium phos- 


istration, Vira- A is rapidly deaminated into atabinosyt- 

hypoxanthine (Ara-Hxi. the principal metabolite, which NH> 

‘Ss promptly distributed into the issues Peak Ara-Hx 

and Ara-A plasma levels ranging from 3 to 6 eg imi and N 

0.2 to 0.4 ug/ml, respectively. are attained after slow in- 

travenous infusion of Vira-A doses of 10 mg/kg of body s 
NS 





weight These levels reflect the rate of in'usion and 
show no accumulation across time. The mean half-ite 
of Ara-Hx is 3 3 hours. Ara-Hx penetrates into the cere- 
brospinal fluid (CSF) to give a CSF/plasma ratio of ap- 
proximately 1:3. 

Excretion of Vira-A is principally via the kidneys. 
Unnary excretion is constant over 24 hours. Forty-one O 
to 53^» of the daily dose is recovered in the urine as H OH 
Ara-Hx with 1 to 3*5 appeanng as the parent com- 
pound. There s no evidence of fecal excretion of drug H H 
or metabolites. In patients with impaired renal function OH H 
Ara-Hx may accumulate in the plasma and reach levels 
several-fold higher than those descnbed above 
Microbiology. Vira-A possesses in vitro andin vivo 
antiviral activity against Herpesvirus simplex (Herpes simplex virus) types t and 2. 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involved with the inhibition of viral replication. in KB ceils in- 
fected with Herpes simplex virus type 1, Vira-A intubils viral DNA synthesis. Vira-A is rapitiy 
deaminated to Ara-Hx. the principal metabolite. in cell cultures. laboratory animals, and 
humans. 

Ara-Hx also possesses in vitro anhviral activity but this activity is significantly less than the 
activity of Vira- A. 
indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus er- 
cephalitis. Controlled studies indicate that Vira-A therapy will reduce the mortality caused by 
Herpes simplex virus encephaliiis from 70 to 28°. Vira-A therapy does not appear to aiter 
morbidity and resulting serious neurological sequelae in the comatose patient. Therefore. 
early diagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be suspected in paters with a history of an 
acute febrile encephalopathy associated with disordered mentation. altered level of con- 
Scousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination of cerebrosoinal 
fluid and localization of an intra-cerebral lesion by brain scan, electroencephalogr aphy or 
computerized axial tomography (CAT). 

Brain biopsy is required in order to confirm the etiological diagnosis by means of viralisola- 
tion in cell cultures. 

Detection of Herpes simplex virus in the biopsied brain issue can also be rellably done by 
specific fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
microscopy or detection of intranuclear inclusions by histopathologic techniques only pro 
vides à presumptive diagnosis. 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephaittis due to varicella-zoster or vaccinia viruses. Vira-A is not affective against 
infections caused by adenovirus of RNA viruses. It rs also not effective against bacterial ar 
fungal infections. There are no data to support efficacy of Vira-A against cyt amegalovius. 
vaccinia virus, or smallpox virus. 

Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac 
tions tod 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption. 

Precautions. Treatment should be discontinued in the patient with a brain biopsy negative for 
Herpes simplex virus in cell culture. 

Special care should be exercised when acministering Vira-A to patients susceptible to fluid 
overloading or cerebral edema. Examples are patients with CNS infections and impaired ce- 
nal function. 

Patients with impaired renal function. such as post-operative renal transplant recipients, 
may have a slower rate of renal excretion of Ara-Hx Therefore. the dose of Vira-A may need 
to be adjusted according to the severity of mpaitment, These patients should be carefully 
monitored. Ug 

Patients with impaired liver function should also be observed for possible adverse etffecs 

Appropriate nematologic tests are recommended Gunng Vra- A administration since he 
moglobin, hematocrit. white blood cells. and platelets may be depressed during therapy 

Some degree of mmunocompetence must be present in order lor Vira-A to achieve chirical 
responsa, 

Usage in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabbits. Doses of 
5 mg/kg or higher given intramuscularly to pregnant rabbits during organogenests induced 
fetal abnormalities Doses of 3 mg/kg or less did not induce teralogemc changes in pregnant 
rabbits. Vira-A doses ranging from 36 to 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis, signs of maternal toxicity were induced at doses of 100 mg/kg or 
higher and frank fetal anomalies were found at doses ot 15010 250 mg/kg 

A sale dose for the human embryo or fetus has not been established 

Consequently, the use of Vira-A in pregnant patients shouid be limited to life-threatening 
dinesses where the possible benefits Outweigh the potential risks involved. 

itis not known whether Vira-A is excreted in human milk Asa general rule, nursing shou d 
not be undertaken while a patientis under treatment since many drugs are excreted in hu- 
man milk However. Vira-A is rapidly deaminated in the Gastromtestinal tract. 
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a decrease in hernoglobin or hematocrit, white blood cell eount. end platelet count. SGOT 
elevations were also observed Other cha Ages occasionady observed were decreases in 
reticulocyte count and elevated total bilirubin. 

Other symptoms which have been reported are weight los... malaise. pruritus rash. hema 
temesis, and pain at the injection site. 

Overdosage. Acute massive overdose of the intravenous fosm has 3een reported without 
any serious evicence of adverse effect Acute water overloacing would pose a greater threat 
to the patient then Vira-A, due toits low solubility Doses of Vra-A ovar 20 mg/kg/day can 
produce bone marrow depression with concomitant thrombo: yloperia andileukopera Ha 
massive overdose of the intravenous form occurs. hematologi 
should be carefully monitored. 

Acute massive oral ingestion is not expected to be toxic because crug absorpuon from the 
gastrointestinal tract is minimal. The oral LO. for Vira-A is greater than 5.020 mc “kg en mine 
and rats. 

Dosage and Administration. CAUTION — THE CONTENTSaOF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA- 
TION. RAPID OR BOLUS INJECTION MUST BE AVOIDED. 

Dosage. Herpes simplex virus encephalitis 15 mg/kg/day for 10 days 

Method of Preparation. Each vial contains 200 mg of Vira-À per ml of suspension. The 
solubility of Vira-À in intravenous infusion fluids is limited. Eaca one rg of Vira-A requires 
2 22 ml of intravenous infusion fluid for complete salubilization Therefore, each one liter of 
intravenous infusion fluid will solubilize a maximum of 450 mg of Vira- À 

Any appropriate intravenous solution is suitable for use as asdiiuent EXCEPT biologic or 
colloidal fluids (e.3.. blood products. protein solutions. ete}. 

Shake the Vira-À vial well to obtain a homogeneous suspension before measüurng and 
transferring. 

Prepare the Vira-A solution for intravenous administration by aseptically transferring the 
proper dose of Vira-A into an appropriate intravenous infusion Suid. TF eintravenaus infusion 
fluid used to prepare the Vira- A solution may be prewarmed to 35? to 40°C (95° to 100°F) to 
facilitate solution of the drug following its transference. Depenc: ng on the dose to be gwen, 
more than one liter of intravenous infusion fluid may be required. Thoroughly agitate the pre- 
pared admixture until completely clear. Complete solubilization of the drug. as indscated by a 
completely clear solution, is ascertained by caretul visual inspection Final filtration with an in- 
line membrane filter (0.45 u pore size or smaller) is necessary 

Once in solution. the drug has been found to be chemically stable at room temperature (be- 
low 86^F) for at least two weeks. Dilution should be made just prior to zdministrabien and 
used at least within 48 hours. Subsequent agitation, shaking, or inversson of the be tte is un- 
necessary once the drug is completely in solution. 

Administration. Using aseptic technique. slowly infuse the :ctat dan, dose by intravenous 
infusion (prepared as discussed above) at a constant rate over < 12-10 24-hour penod. 

How Supplied. N 6071-4150- 08 (Steri Vial^ 4150) Vira-A (Vidarabine for Infusion). a sterile 
suspension contarming 200 mg/ml. is supplied in Smif Steri- Vials. packages of 10. 

Animai Pharmacclogy and Toxicity, Acute Toxicity: The intranentonsat LD.., for Vira-A 
ranged from 3,890 to 4.500 mg/kg in mice. and from 2,239 to 2,312 mg. kg in rats. suggesting 
a iow order of toxicity to a single parenteral dose. Hepatic mega ocytosss was obse-vadin 
rats after single, intraperitoneal injections at doses near and exceeding the LD... value The 
hepatic megalocytosis appeared to regress completely over several mcnths. Acute mtrave- 
nous values could not be obtained because of the limited Solubility of Vira-A. 

Subacute Toxicity. Rats. dogs, and monkeys have been gives daily ritramuscular injec 
tions of Vira-A as a 20% suspension for 28 days. These animal species showed dose related 
decreases in hemoglobin, hematacrit, and lymphocytes Bone marrow depression was also 
observed in monkeys. Except for localized, injecuon-site injury and weicht gain inhibition or 
loss, rats tolerated daily doses up to 150 mg/kg. and dogs tolera:xed daily doses up to 50 mg/ 
kg Megalocytosis was not seen in the rats dosed by the intramuscular route for 28 days 
Rhesus monkeys were particularly sensitive to Vira-A. Daily intramuscular doses of 15 mg/kg 
were tolerable, but doses of 25 mg/kg or higher induced progressively severe clinical signs of 
CNS toxicity. Three monkeys given slow intravenous infusions of Vira-A n solution eta dose 
of 15 mg/kg daily for 28 days had no significant adverse reaction. 

Tumorigenicity. Chrome parenteral (IM) studies of vidarabine save been conducted in 
mice and rats. 

in the mouse Study, there was a statisucafiy significant increase in liver tumor inciaence 
among the vidarabine-treated females. In the same Study. some wdarabine-treated male 
mice developed kidney neoplasia No renal tumors were found inthe ve ticle-treated control 
mice or the vidarabine-treated female mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia occurred with greater frequency 
among the vidarabine-treated animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the low-dose (30 mg/«qg) 
females were statistically significant, 

Hepatic megalocytosis, associated with vidarabine treatment, has been found in shert- and 
long-term rodent (rat and mouse) studies. ft is not clear whether or mots represents a 
preneopiastic change 

Mutagenicity. Results ofin vitro expenments indicate that vidarabine can be incorporated 
into mammalian DNA and can induce mutation in mammalian cells imouse L5178Y call ine} 
Thus far in viva studies have not been as conclusive. but there is some evidence (dominant 
lethal assay in mice) that vidarabine may be capable of producing nutage me effects m male 
germ celis. ` 

It has also been reported that vidarabine causes chromosome ™ eaks and gaps whan 
added to human leukecytes in vitra. While the significance of these effects in terms of muta- 
genicity i5 not fully understood, there is a well-known correlation between ‘he aduily o! var- 
DUS agents to produce such effects and ther ability to produce nergabie genetic damage 
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Capsul 


The Underlying Vascular Lesions 


C. Miller Fisher, MD 


Although inf£arets in the internal 
capsule are not an uncommon 
cause of stroke, their underlying 
vascular disease is usually not investi- 
gated. This is »ecause the infarcts are 
the result of blockage of penetrating 
deep branches of the middle cerebral 
artery rather than ef the middle cere- 
bral artery itself or the internal earot- 
id artery, anc attempting to find a 
lesion in the system of penetrating 
branches and demonstrate accurately 
its relationshi» to the infarct requires 
uninterrupted. serial sections of the 
basal ganglia. Also. it is necessary to 
section the brain horizontally, leave 
the middle cerebral artery undissected 
lest small beanches be torn, and 
process the ‘nvolved basal ganglia 
largely as on2 block. It is therefore 
impractical tc investigate these ves- 
sels at routine autopsy. 


CASE MATERIAL 


Eleven capsu ar infarcts have been stud- 
ied in ten cases (nine unilateral and one 
bilateral). Ten infarcts were investigated 
using serial sections of blocks of the basal 
ganglia while one infarct was dissected 
only grossly (case 10). Ten specimens. were 
embedded in paraffin, one in celloidin. 
Phosphotungstc acid-hematoxylin and 
hematoxylin-eosin were the main stains 
used, to which were added in some 
instances Verkoeff’s elastic, Van Gieson, 
Loyez myelin, and azocarmine stains. The 


number of sections in each case varied .. 


from 1,000 to 4,000. Starting superiorly in 


the infarct, the small arteries within the - 


ischemic tissue. were traced inferiorly to 
their: ee from a parent vessel whose 





territory of opr accounted for the entire E 
zone of infarction withomt extending to 
normal tissue. This artery to the infarct . 
was then traced proximal until an occlu- 
sion was found or, if none was present, 
until the artery joined the middle cerebral. 
artery or another large branch that _ 
supplied intact regions in addition to: the | 
infaret. 

To conserve space, the aided date. ‘and 
often the pathological findings are pre- 
sented in abbreviated form, but in each | 
case information omitted was not crucial to 
the presentation. 


Clinicopathologic Findings 


The cavities left as the residuum of small 
infarcts in the deep parts of the brain a 
generally referred to as lacunar. infarct 
lacunes. The infarcts described here are - 
among the larger of the type and may be | 
designated capsular infarets. Occurring as 
isolated lesions, these infarcts are the 
result of blockage - of penetrating arteries — — 
or branehes by either local vascular disease 
or embolus.? The occlusive vascular dis- 
ease causing capsular infarction is usually = 
either atherosclerosis or lipohyalinosis and. - 
is almost wholly dependent on the presence _ 
of systemic hypertension; that is, capsular 
infarcts resulting from occlusive vaseular 
disease are almost. always accompanied. by 
high blood pressure. 

In the present study, vascalar occlusion 
was found in relation to rine of the capsu- 
lar infarcts, while in twe, convincing _ 
obstructive disease was mot identified. In. 
six, the vaseular disease censisted of ather- 
osclerotic plaques remarkable for their . 
almost pure content of fat-filled ma WO- 
phages. In two instances there was tal 
occlusion of the lumen, and in four | 
severe stenosis. In one case. lipohyalinosis 
was responsible, in another the arterial : 
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process was uncertain, and in one the 
blockage lay in the superior division of the 
migidle cerebral artery. The penetrating 
vessels involved were 300 to 800 u in diam- 
eter and the vascular events to be de- 
scribed were on a miniature scale. Occlu- 
sion of the internal carotid and main 
middle cerebral arteries was excluded on 
clinical, angiographic, or pathological ex- 
amination, except in case 2. 


REPORT OF CASES 


Case 1.—A hypertensive man, aged 54, 
awakened at 6 AM one day and walked 
about his bedroom. He returned to bed, 
slept, and on awakening at 8 AM and trying 
to walk, fell down because of weakness of 
the right leg. On admission to the hospital 
shortly thereafter, examination showed a 
total paralysis of the face, arm, and leg on 
the right side. There had been no headache 
or transient ischemic attack. Slight im- 
provement occurred and neurological ex- 
amination nine days later showed extreme- 
ly severe paralysis of the right side of the 
face and almost no teeth on the right side 
being uncovered on showing the teeth. The 
visual fields were full on confrontation to 
finger movement and a 3-mm white bead. 
The extraocular movements were full with- 
out nystagmus. There was no sensory 
deficit on the face. Dysarthria was so 
severe that unless the patient spoke slowly 
speech was unintelligible. There was no 
aphasia. 

With great effort the right elbow flexed 
slightly. The tip of the right index finger 
could be moved through an excursion of 


Fig 1.—Case 1. Infarct in posterior limb of 


internal capsule. 
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about 7 mm without power. The right leg 
could be lifted high in the air, but there was 
only very slight motion of the toes and 
ankle. Sensation was intact to pinprick, 
vibration, touch, joint-position, number- 
writing, and sterec-naming. The tendon 
reflexes were increased on the right and 
there was a right Babinski’s sign. There 
was no cerebellar ataxia in the left limbs. 
The blood pressure was 170/100 mm Hg. A 
diagnosis of pure motor hemiparesis of 
capsular origin was made. 

An electroencephalogram showed a 
slight generalized abnormality. The blood 
showed an eosinophilia of 45% (5,840/cu 
mm absolute). The sedimentation rate was 
58 mm/hr. Computed tomography (CT) on 
day 14 was normal. 

Convalescence was complicated by the 
development of a pure sensory stroke on 
the left side on the 11th day of illness and 
mononeuritis multiplex on the 28rd day. 
Recovery was proceeding satisfactorily 
when the patient died from pulmonary 
embolism six months after the onset of the 
illness. 

The general pathological examination, 
both gross and microscopic, showed no 
definite abnormality except for pulmonary 
embolism. 

The gross examination of the brain after 
fixation in 10% formaldehyde disclosed 
only one lesion in the left hemisphere. It 
was a small irregular cavity measuring 4 
by 5 mm in the posterior limb of the 
internal capsule at about the junction of 
the anterior two thirds and posterior one 
third (Fig 1). The lesion was revealed by 
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shaving razor-thin slices from the region of 
the internal capsule, starting superiorly 
and progressing inferiorly until the cavity 
was uncovered. The right half of the thala- 
mus showed a lacunar infarct that 
accounted for the pure sensory strcke. The 
brain stem was intact. 

Microscopically, the left capsular lesion 
was an infarct cavity containing abundant 
lipid-filled macrophages. On reconstruct- 
ing the infarct from the sections, it 
measured 1.6 em vertically, 10 mm antero- 
posteriorly, and 8 mm transversely. The 
small arteries supplying the infarcted 
territory were traced back to their origin 
from a single artery that at the inferior 
level of the infarct was the site of a focal 
unusually hemorrhagic lesion. The artery, 
which was about 300 u in diameter, was 
almost totally destroyed, with little re- 
maining of the original structure. Replac- 
ing it were fragments of collagenous 
connective tissue in a mass of hemosiderin- 
filled macrophages (Fig 2). The lesion was 
typical of lipohyalinosis? except for the 
large number of hemosiderin-filled macro- 
phages, which indicated that extravasation 
was greater than usual. Proximal to the 
lipohyalinotic lesion the artery resumed its 
normal appearance and was traced to its 
junction with neighboring arteries that 
were then followed downward approxi- 
mately 13 mm to the origin of the parent 
branch from the middle cerebral artery. No 
other vascular lesions were found. It was 
concluded that the lacunar infarct was the 
result of occlusion of an artery by a hemor- 
rhagic lipohyalinotic lesion. 
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Fig 2.—Case 1. Hemorrhagic lipohyalinotic occlusion of penetrat- 


ing artery (phosphotungstic acid-hematoxylin, x 200). 
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Case 2.—A mildly hypertensive woman, 
aged €7, on arising one morning, noted 
incoorcination, uncertainty, and shuffling 
of the left leg when she stood on it, a 
tendency to veer to the left, and a feeling 
the knee might buckle. The left fingers felt 
“a little cold.” Examination 24 hours later 
showec slight weakness of the face and 
arm on the left side and slightly more 
prominent weakness of the left leg both 
proximally and distally, greater distally. 
The pa-ient did net suppert herself on the 
left heel and toes.as wel! as on the right. 
There was no dysarthria. Sensation was 
intact. The visual fields were full. The 
tendon reflexes were brisker and there was 
a Babiaskis sign on the left side. On 
holding the left leg out with the knee 
straigh-, there was an up-and-down waver- 
ing motion of 3 te 4 em in amplitude. On 
the hed-knee-tibia test, the left leg was 
slow and incoordinate. The patient walked 
slowly without damger o£ falling. carefully 
placing the left foot. The Romberg test was 
negative. The blood pressure was 176/80 
mm Hg. An eleetroencepbalogram and CT 
sean were normal. The patient was much 
improved in four days and fully recovered 
in abou- one manth excep: for a persisting 
left Baoinski's sign. She died six years 
later frem primary pulmonary carcinoma. 

Gross sectioning of the brain showed 
only one lesion, a small cavity 5 x 4mm in 
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the upper medial part of the left putamen 
abutting on the internal capsule at the 
junction of the anterior three fourths and 
posterior one fourth (Fig 3). The pons 
showed no lesion. 

Examination of serial sections of the 
region showed an old infarction extending 





Fig 3.—Case 2. Infarct (marker) in putamen 
at edge of internal capsule. 
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Stem 


approximately 1 mm into the internal 
capsule, which was pale over an anteropos- 
terior distance of approximately 4 mm, A 
small artery, 300 » in diameter, supplying 
the territory of the :nfarct was accurately 
traced and although its wal was thickened 
here and there, nowhere was the lumen 
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Fig 4.—Case 3. Old cavitating lesion in left 
internal capsule. Superficial infarct (ar- 
row) is recent. 
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Fig 5—Case 3. Penetrating artery (PA) at origin from middle 
cerebral artery (MCA) showing atheromatous plaque (hematoxy- 


lin-eosin, x 39). 
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Fig 6.—Diagram of sites of vascular obstruction: 1, case 5, 
right and left; 2, case 7; 3, case 6; 4, case 8; 5, zase 3; 6, 
case 8; 7, cases 1 and 9. 
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narrowed by more than 50%. More proxi- 
mally this artery was joined by arterial 
brgnches supplying intact tissue, an indica- 
tion that any obstruction must have lain 
distal to these branches. No occlusion was 
found in the more proximal penetrating 
arteries down to the stem of the middle 
cerebral artery. In the absence of an occlu- 
sion, it was concluded that either a very 
small embolus had entered the penetrating 
artery and undergone subsequent lysis or 
that in the six years since the stroke, a 
thrombotic occlusion had partially resolved 
with restoration of the lumen, a sequence 
of events that is of uncertain occurrence. 
There was no obvious source of an embolus. 
The cerebral arteries were minimally 
atherosclerotic. The cervical segment of 
the internal carotid artery was not exam- 
ined at autopsy. 

CASE 3.—A hypertensive woman, aged 77, 
suffered a right hemiparesis without 
impairment of speech or mind. Recovery 
was imperfect and although the patient 
could walk with assistance the right arm 
remained useless. She maintained an 
active interest, conversed with her friends, 
read the newspaper, and listened to the 
radio. She was occasionally incontinent of 
urine. The patient died three years later, 
following amputation for incipient gan- 
grene of the right leg. Examination in the 
final illness showed moderate residual 
paresis of the face, arm, and leg on the 
right side. There was no intellectual 
impairment, dysphasia, visual field defect, 





capsule (Loyez myelin, x 2). 
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Fig 8.—Case 5, right side. Infarct in posterior limb of internal 


or sensory loss. 

General pathological examination 
showed recent myocardial infarction and 
mural thrombus in both atrial appendages. 
On neuropathologic examination there 
were five recent superficial infarcts, three 
in the right cerebral hemisphere, one in the 
left, and one, 7 x 12 mm, in the left cere- 
bral hemisphere. In each instance the 
artery of supply was blocked by gray 
embolic material. These softenings ac- 
counted for the postoperative coma. 

The only old infarct was a trabeeulated 
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cavity, measuring 25 mm vertically, 15 mm 
anteroposteriorly, and 7 mm transversely, 
in the posterior limb of the left internal 
capsule involving the adjacent body of the 
caudate nucleus, the posterior putamen, 
the posterior part of the globus pallidus, 
the external capsule, elaustrum, and 


extreme capsule (Fig 4). The left cortico- 
spinal system was atrophic in the pons. 
On examination of serial sections of the 
left basal ganglia, the artery supplying the 
territory of the infarct was identified and 
traced downward through the inferior 
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Fig 9.—Case 5, right side. Atheromatous stencsis of penetrating 
branch (Verhoeff's elastic stain, x 230). 
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putamen and ag:bsrachncid space to the 
middle cerebra artery. The only signifi- 
cant lesion lay =t the sunction of the pene- 
trating artery with the middle cerebral 
artery, wheze an atheromatous plaque 2 
mm long narrowec the lumen to about 40 p 
or less (Fig 5 anc 6) The artery at this 
point was abou" 7&0 p in external diameter. 
No mural t:rembus was present and all 
parts of the-esseleonzained blood, indieat- 
ing that the maim lesion, at least at the 
time of death was stenotic rather than 
oeclusive. A str. king feature of the plaque 
was its comeesttion, which consisted 
almost entively o° large fat-filled macro- 
phages. 

Case 4.—A aermotensive right-handed 
man, aged 88, sucdenly developed a right 
hemiplegia ani speech difficulty. Exami- 
natioa showed Jaccid paralysis of the right 
limbs weakness of the right side of the 
face, thickness of speech, and dysphagia. 
Fifteen minutes after arrival in the emer- 
gency room, he said mdistinctly, “I hope I 
will be all mgt.” The blood pressure was 
150/80 mm He Swallowing improved in 
two days. The patzent had had a myocardial 
infaretion twe years before. Neurological 
examination tae months after the stroke 
showed slurringof speech without dyspha- 
sia. The visual fields were full. There was 
no motion of tae fingers or toes on the 
rightside, but she leg could be lifted in the 
air. Pinprick was slightly less painful on 
the right side. The patient could take a few 
steps unassisted. An electroencephalogram 
showed slowing in the left centrotemporal 
region. The -^st:en: died suddenly one 
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month later. 

Examination of the brain showed a large 
cavitating infaret involving the posterior 
limb of the left internal capsule and the 
adjacent putamer and body of the caudate 
nucleus. The infaret measured 2.5 em verti- 
cally, 2 em anteroposteriorly, and 1.2 em 
transversely (Fig 7). The only other lesion 
was a l-em area of destruction of the 
sylvian cortex of the left midtemporal 
lobe. 

Mieroscopie examination of serial sec- 
tions of the left basal ganglia clearly iden- 





Fig 10.—Case €. Capsular infarct (mark- 
er). 


tified the arteries supplying the territory 
of the infaret. As the two main arteries 
were followed inferiorly, they remained 
separate until 0.5 mm from the middle 
cerebral artery when they united to form a 
common trunk 800 » in diameter. Through- 
out the entire penetrating oraneh system 
from the infaret to the middle cerebral 
artery, there was no obstructive lesion and 
the vessels were remarkab y free of any 
trace of atherosclercsis. The middle cere- 
bral artery itself was also free of atheroma. 
These findings suggest emoolism, and in 
this regard it is significant that the cere- 
bral eortex on the same side showed a 
superficial lesion of about the same age as 
the capsular infarct. It is remarkable that 
the patient had no dysphasia despite the 
large infarct and severe right hemiplegia. 

CASE 5.—A man, aged 71, ever a period of 
half an hour developed complete paralysis 
of the left arm and leg. He r»covered by the 
third day, only to have total paralysis 
recur. There was gradual recovery in two 
weeks, leaving only slight cl imsiness of the 
fingers. There had been no sensory or 
visual loss. The blood pressure varied from 
150/95 to 200/120 mm Hg. 

Three months later, the patient devel- 
oped a right hemiparesis from which he 
slowly recovered. One month still later, the 
right hemiparesis recurred and was asso- 
ciated with complete speechlessness. Ex- 
amination showed aphonia and total paral- 
ysis of the lips and tongue The right arm 
and leg were mocerately weak in the 
absence of sensory loss, visual field deficit, 
or aphasic errors. There was a Babinski's 


Fig 11.—Case 6. Atheromatous stenosis with organizing clot 


4 extending proximally (Verhoeff's elastic stain, x 95). 





Fig 12.—Case 7. Capsular infarct involving genu and anterior 
limb. 


Capsular Infarzts—Fisher 69 


OS Cun 





- Da 


ae 


*1 T 
M 
AME D ts 

we ct e ~ 


Fig 13.—Case 7. Atheromatous plaque in pene- 


trating artery with superimposed recent fibrin- 
platelet thrombus (phosphotungstic acid-hema- 


toxylin, x 130). 





Fig 15.—Case 8. Atheromatous stenosis of 400-u penetrating 
artery (phosphotungstic acid-hematoxylin, x 290). 


Fig 16.—Case 9. Myelin stain of section across uppermost internal 
capsule, showing infarct (I) in posterior segment of internal 
capsule (IC). PT indicates putamen. Adjacent segment of cortex 


is missing. 


sign bilaterally. The blood pressure was 
170/105 mm Hg. The blood cholesterol level 
was 250 mg/dl. The patient died two 
months later. 

Microscopic examination of large blocks 
of each basal ganglia showed bilateral 
capsular infarcts. On the right side, the 
infarct lay in the midportion of the poste- 
rior limb of the internal capsule and 
measured 12 mm vertically, 10 mm antero- 
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posteriorly, and 3 mm transversely (Fig 8). 
The infarct lay in close relation to a small 
atheroma that severely narrowed the 
artery of supply, normally 425 u in diame- 
ter, to about 50 u (Fig 9). The plaque that 
lay at the lowest extremity of the infarct, 
just within the brain substance (Fig 6), was 
situated at the origin of its artery from 
another penetrating artery of similar size 
that originated from the anterior choroidal 








Fig 14.—Case 8. Capsular infarct in anterior limb. 





artery. The atheroma consisted of large, 

round, reticulated cells typical of fat-filled 

macrophages. The wall of the artery, while 

not necrotic, was split into several layers 

forming a latticework. Abundant hemosid* 
erin-filled macrophages lay perivascularly, 

a picture reminiscent of the lipohyalinotit 

lesions that affect smaller arteries, but on 

a larger scale. 

On the left side, there was an irregular 
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4 x4 x 4 mm lying at the genu of 
ternal ree The lesion s was E 
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(8 In t tus: ease. the capsular infarcts were 
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VT c mere were no other vascu- 







onl receiving vigorous 
ensive-therapy, suddenly devel- 
molete left-hemiplegia. A sensory 
examination was not recorded. The pulse 
was regular. In the next three months, the 
patien: slowly recovered, but then died 
sudderly of a monary embolus. 

General pati aologic examinatien showed 
evidenze of wld aed recent pulmonary 
embolt The foramen ovale was patent, 
having & 5 

























omm aperture. 
. The fixed brain wher sectioned horizon- 
tally skowe« three lesions. The main lesion 
was a trabyculated cavity, measuring 1.5 
em ina vertieal axis, 1.5 em arteroposte- 
riorly, and J.E em transversely, lying just 
poster or te the midpoint of the posterior 
limb af the imteena’ capsule on the right 
Fi 5. "The other two lesions 
i i. faon: S cortex: The first, 
















romta gr Tus. 
T ud examination of serial sec- 


that the a a pers sappi iy ying Pee tz rütory of 
the in^aret. was. stenosed almest to the 
point. ef oevlusioa by an atherema lying 
just irferier £o the lower limit of the 
infaret (Fig 1b. The plaque lay Z mm from 
*he-micdle cerébral artery at a peint where 
the penetrztimg artery turned abruptly 
upwarc from x "hosizontal to a vertical 
plane {Fig 6. The lamen, which was 
‘narrowed to eboat 30 fi, Was completely 
ócchluded by am or ganizing elot for 1 mm 
proximal to the region of greatest stenosis. 
‘The involves artery, which was about 500 u 
diameter: was. traced proximally to its 
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severe dysarthria, marked weakness of the 
right side of the face, and slight weakness 
of the right arm and leg without sensery 
loss. There was. a right Babinski’s sign. 
Speech was sparse and halting, each three 
or four words being followed by a pause, as 
if the patient were searching for a word. 
Words were occasionally mispronounced 
but immediately corrected. The patient 
followed complex commands, repeated the 
words of the exeminer, named ten objects, 
wrote, read, and calculated satisfactorily. 
Gait was slightly broad-based. Retinal 
hemorrhages were present. The blood pres- 


Sure was 240/120 mm Hg. Vigorous antihy- 
. pertensive therapy was instituted. The 
next day the patient was lethargie and 
. eomplained of a left frontal headache. 
. There was no spontaneous speech, and the 
patient uttered only single syllables and 
-unintelligible sounds. He followed oral and 
written commands. There was slight weak- 
. mess of the right arm and leg. Sensation 

was intact. On day 3 the right hand was 


paralyzed, but the right leg still moved 
well. Although motor power improved on 
days 4 to 7, there wzs still no return of 
speech and dysphagia was troublesome. 
The patient developed pneumonitis and 
died on day 10. 

On pathological examination the main 
lesion was a recent infarct that involved 
the superior portion of the genu and ante- 
rior limb of the internal capsule and 
extended downward through the lateral 
putamen to within 2 mm of the middle 
cerebral artery {Fig 12) In its superior 
part the infarct, which measured 23 mm 
anteroposteriorly, invelved 17 mm of the 
anterior limb of the internal capsule and 6 
mm of the posterior limb, as well as the 
adjacent body of the caudate nucleus. The 
infarct measured 19 mm transversely at 
this level and narrowed to a few millime- 
ters in its most inferior extent. The infarct 
reached to within 18 mm of the cerebral 
cortex laterally, but did not involve the 
motor cortex or Broca area or the white 
matter beneath them. 

There were foar additional lesions. The 


first and the one that may have played a 


part in the clinical pieture consisted of an 
infarct, old and trabeculated, in approxi- 


mately the mirror position of the lesion 


described above, invoiving, on the right 
side, the anterior limb of the internal 
capsule, the anterior part of the body of the 
caudate nucleus, and the upper part of the 
putamen. It measured 12 mm vertically, 6.5 
mm anteroposteriorly, and 4 mm trans- 
versely. The other lesions were a 2 x 2-mm 
lacune in the right upper putamen, a 4-mm 
lacune in the white matter of the left 
temporal lobe, and a narrow sear 12 mm 
long in the right parieto-occipital region, 
probably an old hemorrhage. 

Microscopic examination of serial sec- 
tions of the assembled blocks of the left 
basal ganglia identified the responsible 
vaseular lesion. A medial penetrating 
branch of the middle cerebral artery, 500 u 
in diameter, was totally occluded at a point 
1.2 mm within tbe brain substance (Fig 6) 
by an atherosclerotic mass that narrowed 
the lumen to 20 i; and en which was super- 








inris an organizing, ábrin tion s 
(Fig 13). The lumer immediately proximal 
to the obstruction contained a recent 
fibrin-platelet thrombus. The segment. of 
total occlusion mezsured only about 0.13 
mm in length. The stenosing athero- 
selerotic plaque lay just distal to a right- ; 
angle bend in the artery and was no more > 


than 1 mm in length. The atheroma - 
consisted mainly of  fzt-filled macro- — 


phages. : 

The occluding thrombus Wipiediaty E. 
proximal to the poiat of greatest stenosis e 
was of recent origin and raised the ques- . 
tion whether vigorously lowering the blood | - 
pressure had not ereated ischemia distal to 
the stenosis. 

Case 8.—A mildly hypertensive diabetic 
man, aged 72, whe had previously been 
mentally sound was found in a greatly 
altered state after being alone for about 
eight hours, His conversation was "inco- 


 herent," and he did not know that he was at 


home. The left side of the facesagged. The 
patient staggered when he walked, knock- 
ing objects from the table. He attempted to 
cook meat for supper whereas in the past 
he had never been knows to engage in 
cooking. He was described as "like drunk." 
That night he fell out of bed. On examina- 
tion the next day, the patient's speech 
made good sense ard there was no dysar- 
thria. On the left side there was slight 
weakness of the fece, arm, and leg, the 
tendon reflexes were brisker and a Babin- 
ski's sign was present. Or attempting to 
walk the patient staggered. tending to fall 
to the left and backward. There was no 
cerebellar ataxia in the arms or legs. 
Sensation was intact to ligFt teuch, hot and 
cold, vibration, joint positicn, stereognosis, 
and number writing. Sensitivity to pin- 
prick was less on the dorsum of the left foot 
than on the right. Copying and drawing 
were excellent. The blooc pressure was 
160/90 mm Hg. The patient's condition 
improved in two weeks, but there persisted 
a slight impairment of memory and judg- 
ment that in the followin g months gradual- 
ly merged with a prcgressive senile demen- 
tia. The patient died of cengestive heart 
failure approximate y three years after the 
original ictus. 

Gross pathologic examination of the 
brain showed only one vascular lesion, a 
trabeculated cavity n the anterior limb of 
the right internal capsule extending poste- 
riorly to the genu (Fig 14). It measured 1.5 
em vertically, 1 em anteroposteriorly, and 1 
em transversely. It extended slightly into 
the caudate nuclecs medially, into the 
medial putamen laterally and within 2mm 
of the surface of the brain inferiorly. There 
was no surface lesion in the right hemi- 
sphere, There was en advanced degree of 
frontal convolutional atropay. 

On microscopic examination of serial 
sections of the rigat basal ganglia, the 
artery of supply to the infarcted territory 
was traced proximally through the puta- 
men and the subarachnoil space to its 
origin from the middle cerebral artery, 
where it measured 400 yu in diameter. At a 
distance of 2.5 mm from the middle cere- 
bral artery and just before leaving the 
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subarachnoid space to enter the brain 


tissue, the vessel changed direction acutely 
from vertical to horizontal. Immediately 
proximal to this angulation, the lumen was 
narrowed to about 50 u by a plaque of 
atheroma 750 y in length consisting almost 
totally of compartments of lipid (Fig 6 and 
15). There was no superimposed thrombus. 
One cannot be certain that this ather- 
omatous plaque was responsible for the 
infaret, but it was correetly situated and 
the other penetrating branches of the 
middle cerebral artery were free of 
disease. The degree of stenosis at which 
flow in a penetrating artery becomes 
reduced is not known, but judging from 
observations in the present series of cases, 
severe narrowing is not tolerated as well as 
it is in larger cerebral arteries. 

In this ease the clinicopathologic correla- 
tion is made with some reservation. It is 
tempting to suggest that the lacune in the 
anterior limb of the internal capsule 
resulted not only in slight weakness of the 
left side but also in behavioral change. It is 
possible, however, that the patient was 
entering on senile dementia and a strategi- 
cally placed lesion evoked a greater effect 
than it would have otherwise. 

Case 9.—A severely hypertensive man, 
aged 59, on going to the bathroom at 3 AM 
noted weakness and clumsiness of the right 
limbs and slurring of speech. Two days 
before, at 6 PM, the patient had noted 
weakness of the right hand for about one 
hour. Examination at 10 AM showed moder- 
ate slurring of speech, drooping of the 
right side of the face, almost complete 
paralysis of the right arm and fingers, and 
severe weakness of the right leg although 
the patient could feebly lift it in the air and 
move the toes slightly. The extraocular 
movements were full without nystagmus. 
On the right side, the tendon reflexes were 
increased and there was a Babinski’s sign. 
One examiner described involuntary 
spasms of laughter and crying. Sensation 
was intact to routine tests. There was no 
dysphasia or visual field defect. Intellec- 
tual function was intact. The blood pres- 
sure was 210/145 mm Hg. An electroen- 
cephalogram was normal. Recovery began 
in a few days but was incomplete. Eighteen 
months later, movements of the right limbs 
were full but slow. Power of abduction and 
adduction of the fingers was 7/10, and the 
patient walked with a moderately severe 
limp. He returned to full-time employ- 
ment. Death occurred 614 years later due to 
uremia. 

Gross examination of the brain disclosed 
a cavity 5 x 5 mm involving the left inter- 
nal capsule and the adjacent putamen and 
body of the caudate nucleus. In addition, 
there was a 3-mm infarct in the head of the 
caudate nucleus bilaterally, An 11-mm 
yellow slit marked the site of a small old 
hemorrhage in the anterior limb of the left 
internal capsule, estimated to be 4 months 
of age, too recent to account for the hemi- 
plegia. 

Microscopic examination of serial sec- 
tions of the left basal ganglia showed a 
well-trabeculated infaret cavity involving 
the putamen and adjacent posterior limb of 
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the internal capsule and extending infer- 
iorly to within 8 mm of the middle cerebral 
artery (Fig 16). The territory of the infarct 
was supplied by a penetrating artery 
branch about 400 y in diameter that at the 
inferior margin of the infarct was 
narrowed by atherosclerosis to about 150 p. 
No point of greater narrowing was found 
although several small branches within the 
infarct were totally occluded by fine 
connective tissue. As a satisfactory expla- 
nation of the infare: was not at hand, the 
vascular lesion is classed as “uncertain” 
although embolism is a possibility. Study of 
this case was hindered in that in dividing 
the block in two for processing the knife 
passed directly through the erucial vascular 
zone. 

Case 10.—A mildly hypertensive man, 
aged 77, who had been progressively more 
forgetful for three years, underwent resec- 
tion of a large abdominal aortic aneurysm. 
Postoperative recovery was good and the 


patient was again able to walk. On the 


seventh postoperative day, the left arm 
and left leg were slightly weak and in the 
next four days became totally paralyzed. 
The patient was unaware of the paralysis. 
Examination, which was complicated by 
the patient's mental state, showed weak- 
ness of the face anc complete paralysis of 
the arm and leg on the left side. Pinprick 
was felt on the left leg but not on the face 
and hand. Recovery was poor and the 
patient died of myocardial infaretion six 
weeks later. 

Neuropathologic examination showed a 
large pale infaret involving the internal 
capsule and putamen on the right side. The 
only superficial lesions were a few small 
infarcts, 3 to 10 mm in diameter and 
several weeks old, scattered in the white 
matter of the right premotor region. 

Examination of the right middle cere- 
bral artery showed severe atherosclerotic 
stenosis at the origin of the superior divi- 
sion with extension distally for about 7 
mm. From this diseased segment of artery 
arose two lateral penetrating branches 
that ran through the lateral putamen to the 
territory of the infarct (Fig 6). Although 
serial mieroscopic studies were not made, it 
appeared certain that the obvious vascular 
lesion was the cause of the putamenoeapsu- 
lar softening, The seattered hemispheral 
lesions lay in the superficial territory of 
the stenosed superior division but would 
not account for the hemiplegia. 


COMMENT 
Pathological Findings 


In summary, of the 11 capsular 
infarets eight can be classed as large 
and three as small (two in case 5 and 
one in case 9). They were located in 
the posterior limb of the internal 
capsule in eight instances and mainly 
in the genu or anterior limb in three 


instances (cases 5, 7, and 8). Five were - 


on the right side of the brain and six 
on the left. In ten instances the 
vessels were traced out microscopical- 
ly, while in the 11th (ease 10) enly a 





gross dissection was made. A vascular 


lesion that aecounted for the infaret 
was found in nine; in the other two, 
the penetrating arterial system was 
either free of occlusive disease or 
stenosis was not severe. The size of 
the involved arteries determined in 
ten instances was as follows: 800, 750, 
900 (twice), 425, 400 (three times), and 
300 (twice) u. The vascular obstruction 
was in a penetrating artery eight 
times, while in the other (case 10), an 
atherosclerotic occlusion of the first 
part of the superior division of the 
middle cerebral artery probably 
blocked the mouth ef one or two later- 
al penetrating arteries. The eight 
lesions in the penetrating arteries lay 
2 to 13 mm from the origin of the 
vessels except in ease 3, where the 
lesion lay at the very origin of the 
penetrating artery from the middle 
cerebral artery. In seven instances, 
the penetrating branch lesion con- 
sisted of a smal highly localized 
atheromatous plaque, while in one, 
lipohyalinosis was the process.* Two of 
the atheromatous plaques were asso- 
ciated with a superimposed micro- 
thrombus, while the other four had 
produced severe stenosis with redue- 
tion of the lumen to one tenth or less 
of normal but the residual lumen 
remained patent. In cases 6 and 7, the 
superimposed thrombus consisted of a 
small fibrin-platele: mass at the prox- 
imal end of the plaque. In several 
cases, the vascular lumen distal to the 
occlusion and particularly within the 
infarct contained fine fibrillar connec- 
tive tissue enclosing small channels of 
recanalization. 

In two cases (No. 2 and 4) in which 
the arteries supplying the infarct 
were patent and intact, embolism is 
postulated as the mechanism of 
infarction. It is well established that 
embolic material disappears in the 
hours and days following embolism, 
leaving no trace at the expected site of 
block, Just as embolic material enters 
the retinal circulation from both 
known and unknown sources, it is 
expected that maierial-platelet, fi- 
brin-platelet, cholesterol, or coagu- 
lum—enters the penetrating branches 


of the middle cerebral artery. No 


remnants of cholesterol material were 
found in the present eases. An embolic 
Source was not found at routine 
necropsy, but an inobvious source in 
the carotid system, aorta, or heart 
would have to be considered. In case 4 
the patient had had a myocardial 
infarction in the past. In these cases it 
is diffieult to entertain seriously a 
mechanism other than embolism. Vas- 
ospasm and complete resolution of an 
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aspect of small-vessel disease not fully 
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defined. The speech disorder in case 7, 
although not described in detail, 
suggested a Broca motor aphasia 
approaching anarthria. The strokes 
usually developed suddenly, and in 
only one case were there prodromal 
transient ischemic attacks. Hyperten- 
sion was severe in three cases and only 
moderate in the others; in the latter, 
mainly the systolic level was elevated, 
illustrating that systolic hypertension 
may cause vascular damage. One 
patient was mildly diabetic and anoth- 
er had an abnermal glucose tolerance 
curve, 

Of interest was the occurrence of 
capsular infarets bilaterally in two 
cases (No. 5 and 7), the lesions lying in 


mirror positions in one. Several addi- 


tional cases have been seen clinically 


in which pure motor hemiplegia has. 


occurred first on one side and within a 
few months on the other. 
In case 5, with bilateral lesions, 


speech, swallowing, and movements of 


the tongue were unimpaired with the 
left hemiplegia, yet persistent apho- 
nia and paralysis of the tongue 
resulted from the later development 
of infarction at the genu of the oppo- 
site internal capsule. This suggests 
either that control was so completely 
bilateral that the right corticobulbar 
tract subserving the buccal region 
could be uncbtrusively put out of 
action or, less likely, that control 
normally resided wholly in the left 
hemisphere. . 

The neurological deficit in cases 1, 3, 
4, and 9 deserves a brief comment in 
that a lesion of the internal capsule on 
the dominant side caused a distur- 
bance of speech that was only tempo- 
rary. This might indicate that either 
the nondominant motor system is 
capable of assuming speech function 
with relatively complete bilateral con- 
trol of the speech apparatus or the 













corticobulbar fibers subserving speech - 
function are located further forward _ 
in the internal capsule, perhaps at te 
genu, thus escaping irjury. Yet in 
each case the right side of the face 
was weak. A case of bilateral capsular 
infarction in which the dominant side 
was involved first would be informa- 
tive in this regard. 

Does this study have any therapeu- 
tic implieations? Ít is our experience 
that atheromatous disease of small 
penetrating arteries is strictly a fune- . 
tion of hypertension, prevention of — 
which should therefore largely abolish 
capsular infarcts In the realm of 
prophylaxis, the strikingly pure lipid — 
nature of the small-artery plaques 
points to a dyscrasia of fat metal« 
lism and possibly the reed to reduce 
dietary fats. In two of the present 









. cases, the blood pressure was abruptly 
lowered at an ear y stage of the stroke 


with untoward results, & warning that 
such management is to be avoided. 
Anticoagulant therapy. for example 
intravenous administration of hepa- 
rin, might prevent the late thrombotic 
closure of the residual arterial lumen, 
and we recommend such therapy in 
the early stage o? a pure motor heri- 
plegia, particularly if transient is- 
chemic attacks of pure motor hemiple- 
gia are occurring. 
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Spirometry in Amyotrophic Lateral Sclerosis 


. Robert J. Fallat, MD; Barbara Jewitt; Michael Bass, MD; Barbara Kamm; Forbes H. Norris, Jr, MD 


* Clinical evaluation and pulmonary 
;. function. tests were performed in 218 
|. patients with motor neuron disease, main- 
Oy amyotrophic. Jateral sclerosis. (ALS). 
Serial studies were obtained in 103 
. patients, in 31 until death from ALS. Most 
patients, regardless of the pattern of 
motor neuron involvement, had character- 
istic abnormalities in pulmonary function, 
including reduced forced vital capacity 


(FVC) and maximum voluntary ventilation 


(MVV). Reductions in the FVC and MVV to 
as low as 50% were commonly missed by 
clinical evaluators. Spirometry is there- 
fore of value in detecting early involve- 
ment of respiratory neurons. Progressive- 
ly greater reductions in the FVC and MVV 
in all the fatal cases indicate that serial 
spirometry has prognostic value in ALS. 
(Arch Neurol 36:74-80, 1979) 


he most common motor neuron 
disease is amyotrophic lateral 
sclerosis (ALS), in which motor sys- 
tem damage occurs both extensively 
and rapidly so as to culminate in death 
within an average of three years. 
The muscles of the thoracic cage and 
the diaphragm are ultimately involved 
in all ALS eases and may be the 
earliest involved muscles in some 
cases, Patients with ALS usually die 
from such respiratory problems as 
hypoventilation causing hypoxemia, 
hypercarbia, or both; aspiration pneu- 
monitis; other pneumonias; and occa- 
sionally pulmonary emboli.'* 
Although respiratory function plays 
such an important role in the progno- 
sis of these patients, there have been 
few reports of pulmonary function 
studies in ALS.*' Indeed pulmonary 
funetion in other neuromuscular dis- 
ease has been reported from only 
small series, with the exception of the 
. Studies of poliomyelitis muscular 
. dystrophy,’ and parkinsonism.'" The 
purpose of this report is to analyze the 
lung function in 218 motor neuron 
patients, 103 of whom were studied 
serially. Correlation of lung function 
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with the progression of neuromuscu- 


lar disease and the usefulness of such 
studies in diagnosis, prognosis, and 
management of ALS are presented. - 


METHODS 





There were 218 patients with. ‘motor’. uhmaa function studies were per- 


formed. Spirometry was done with a roll- 


-óing drum spirometer. Maximum expiratory 
^ flow volume loops were obtained on an X-Y 


neuron disease seen from January 1971 to 
September 1974: 156 men and 62 


ranging in age from 19 to 78 years. mea bs 
age, 56 years). Serial studies were obtained | 





on 103 of the patients for periods varying 
from 1 to 40 months through September 


1975, Ninety patients were followed until 
death from ALS, and 31 of these had serial. 


studies. 

In each case, the diagnosis was: ‘astab- 
lished from a history and physical exami- 
nation by two or more independent neurol- 
ogists and confirmed by characteristic 
findings at electromyography and muscle 
biopsy. Typieally negative findings were 
examinations of cerebrospinal fluid, heavy 
metal screening, myelography, and other 
relevant tests whenever appropriate. 
Amyotrophic lateral sclerosis was present 
in 192 patients. Progressive bulbar palsy, a 
form of ALS with early and predominant 
bulbar involvement, was present im five 
cases. The lower motor disease, progressive 
muscular atrophy, was present in 16 
patients, and the predominantly upper 


motor neuron disease, primary lateral scle- | 


rosis, affected five patients. 
The date of onset in each case was taken 
as the time of first severe weakness. Some 


ALS patients have eramps, undue fatigue, | 
years 


or fasciculation months or even 
earlier, but this date is usually harder to 
specify so we relied on the onset of weak- 
ness. 

Each patient's general neuromuseular 
status was quantitated, using a neuramus- 
eular seore (NMS) previously detailed as 
the ALS score." . 
based on points given for selected exami- 
nation characteristics, such as Babinski’s 


Sign, ) fasciculation, 
x selected. functional abilities, such as nS 








circuit helium dilution on the 


tefly, this score was - 


and spasticity, and 


pow score was 106, of stick six points 
— . for normal breathing and coughirg were 
E |. directly related to breathing. 


In each ease, within days of th» NMS, 


mechanical reeorder and simultaneously 
analyzed by computer. Residual volume 
(RV) was measured both by neon dilution 
during the single-breath, carbon menoxide 
diffusing capaeity (D, CO)" and by elosed- 
initial 
study." Spirometry, including maximum 
voluntary ventilation (MVV), was done at 
each follow-up visit, and D,CO aid RV 


determined when significant changes oc- 


eurred. Arterial blood wes obtained in 
subjects with evidence o? more severe 


ventilatory abnormalities; measurement of 


O, and CO, tensions and pH were dome with 
an electronic blood gas analyzer. Predicted 
normal values for forced vital capacity 


(FVC), forced expired volume in one 


second (FEV EA and male total lung -apaci- 


^ ty (TLC) were taken from Kory et zl," the 
predicted TLC for females from Geldman 
and Becklake, the midmaximal flow rate 
(MMFR) from. Schmidt et al, aad the 
. MVV predicted values from Grimby and 
.Soderholm." The 


D CO predicte] was 
based on a formula deny ed in our laborato- 


ry and is based on the simultaneous total 
T lung eapacity measurement: 


; predicted D,CO = 
13. 67 + 4.36 TLC yr — 0.20 age 


where BTPS is the body temperature- 
adjusted pressure saturation. 


RESULTS 


A summary of the initial pulmenary 
function results is shown in Table 1 


Table 1.—Initial AE MOISE euron Disease 


Forced vital capacity (FVC), liters 


Mean (% of 
Predicted) (= $D) 
80 (23) 
67 (27) 


Mean (+ SD) 
| 82(1.2) 
82 (38) 





Maximum voluntary ventilation, liters/min 
Residual volume, liters _ 
Total lung capacity, liters 


2.5 (0.7) 138 (40) 


94 (19) 





Functional residual capacity, liters - 


3.5 (0.9) 111 (24) 





Forced expiratory volume in 1 s. FEV), ay T 
liters T 


FEV, /FVC, % : e 
Diffusing capacity, ml/min/mm Hg = 





2.5 (0.9) 
78 (11.6) 
2B (7.2) 


79 (24) 


103 (23) 
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701 FEV/FVC. 
60 
50 
40 


Percent Predicted 


No Airway Obstruction B = Airway Obstruction 


Fig t. -Histograms of pulmonary functions 
listed in Table 1. Solid areas represent 
patients with obstructive lung disease: 
these account for only a minority of high 
RV observed. Dots representmean value; 
bars, +t SD. 
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Fig 2.—Change in pulmonary function and NMS after initial evaluation in surviving and 


nonsurviving ALS patients. Hatched areas are normal ranges. Note more marked decline 


g ‘patients (Fig 3, C) In the remaining 


20 0 10 20 OQ 10 20 





in FVC and MVV and rise in RV in fatal cases. Table 2 gives correlation coefficients and 


Statistical comparisons of slopes. 


and Fig 1. These results include all the 
types of motor neuron disease (eg, 
- primary lateral sclerosis) as well as 
.' ALS because the same pattern of 
abnormalities was seen in all the 
subtypes. 
Lung Volumes and Spirometry 

The initial FVC was low, with a 
mean for the entire group of 80% of 
. the predicted value (Table 1). Of the 
.. 218 subjects, 106 had an FVC less than 
. 80% predicted, which is approximately 
.2 SD below the normal range (Fig 1). 
The RV was high (mean, 138%); 66% of 
the patients were more than 2 SD 
above the mean for normals (ie, 
greater than 120%). The distribution 
of functional residual capacity (FRC) 
J shows only slight skewing to the high 
side of normal (mean, 111%; Table 1), 
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which in part may be due to the 
presence of airw 





in those who died (Fig 2). 


Airway obstruction was not. promi- | 


nent; only 37 of the patients had an 


FEV./ FVC (forced expired volume in - 
one second/forced vital capacity: less | 


than 0.70 (Fig 1) Only 27 of these 
cases had other evidence of airway 


obstruction, such as curvature of the | 
flow volume loops (Fig 3, A) or 


delayed helium mixing time; the low 
FEV,/FVC in the remaining ten was 
related to their weak and uncoordi- 
nated expiratory effort (Fig 3, C. An 





vay obstruction as 
indicated by the solid areas in Fig LM 
The distribution of TLC was. only 
slightly low (mean, 94%; Table 1), but. 
there is a definite progression. toa 
lower TLC with progression of the. 
disease as seen by the decreased TLC | 








- addit ional 15 cases with FEV,/ FVC | 
greater than 70% were classified as 


having airway obstruction based on 
eurvature of flow volume loops (Fig 3, 
A) and low flow rates at lower lung 
volumes; therefore, there are 42 cases 
considered to have airway obstruction, 
shown as solid symbols in Fig 1. 

| oh ele d the flow volume aes of 

2 pati lent. 












pai -a Toud in many ALS 
seven cases with high residual volume, 
airway obstruction was not evident 


from the flow volume loops (Fig 3, D); 


these. patients probably had small 
airway disease, as they were all smok- 
ers and objectively had prolonged 


helium-mixing. times. 
The most consistently and signifi- 


cantly reduced measurement was the — 
maximum voluntary ventilation. The | 
mean of 67% + 27 was the lowest of 
all the variables; i in the 204 cases, 133... 
or 67% were below the predicted range — 
(less than 80%); 14 of the cases did not >> 
have an MVV measurement because — ^ 


of their severe disability and inability. 
to perform this most laborious of the 


8 ventilatory tests (requiring the pa- 
‘tient to breathe as fast and as hard as 
possible for at least 12 seconds). 


Gas Exchange 


Arterial blood gas measurements 
were obtained in 30-of the ambulatory 
patients with markedly reduced venti- 


-latory capacity (MVV < 60%). Normal 
. Po, tensions (greater than 80 mm Hg) 
were found in 19. Eight had slightly 
— lower Po, tension of 70 to 80. mm Hg, 
-consistent with their ages. Three with 
associated obstructive airway disease 
had lower values of 61 to 67 mm Hg. 
— Only one patient had Paco, elevation 
to 52 mm Hg, and even he had a 
normal. Pao, of 80 mm Hg.- This 
patient. had an FVC 


of 18% and the 
MVV was impossibie for the patient 
to perform. He died at home that 


. evening. 


Several other patients developed 


respiratory acidosis and hypoxemia as 


a result of complicating factors such 


as infections, congestive heart failuré, 
or surgery, so their blood gas values 
- are not reported here. Generally, on 


recovery, the values returned to the 
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3.8 (91) 

2 2.9 (165) 
ÉL 67 (108) 
d 4.2 (165) 
w/FVC ^ 65 


, L/min 86 (62) 
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TLC 


erratic expiratory effort in patient with bulbar ALS. 


vrobsequently | had l 


25 (52) 2.6 (61) 


3.7 (200 21 (122) 
6.3 (106) 4.7 (76) 
4.0 (141) 3.5 (136) 
96 62 
92 (53) 49 (34) 


Fig 3.—Variation in characteristics of forced vital capacity are shown as flow vs. volume curves. A, Subject 
with’ distinct airway obstruction. Note marked curvature compared to Fig 3, D. Also note low FEV,/FVE 
end high RV and TLC. B, Inability of this patient to fully exhale is seen by initiation of inspiratien wher 
expiratory flow is still quite high. Repeated efforts all result in the same early inspiration. C, Extremely 

E There is sudden decrease in flow to zero, apparentiy 
E > a by occlusion of glottis by dyscoordinated muscles. D, Normal-appearing expiratory flow volume 
ree,’ but patient still has unexplained P HV. 





Table 2.—Linear Regression of Functional Characteristics with Time 
(Comparison of Survivors With Nonsurvivors) 


No. of . No. of | Correlatior Spe’, 
Patients Studies Coefticien’ */mo 


Forced vital capacity 
Survivors . 
Nonsurvivors 

Maximum voluntary ventilation 
Survivors : 
Nonsurvivors 


Residual volume - 
Survivors `: 

. Nonsurvivots 

Total lung capacity. 
Survivors ^ >- 
Nonsurvivors i 





“Comparison of slopes of survivors vs nonsurvivors using t statistic wth n, ard ns — 4 df. t 


significant differéncds in the Joa- 
for FVC, MVV, and RV (Table 2). 
Many of the patients had serial 
studies performed in the months prior 
to death from ALS. Figure 4 shows 
the individual regression lines for 
FVC, MVV, and NMS in 28 cases. 
With considerable variation between 
patients, progressively more rapid 
decline in FVG occurs as they 
approach death. An increasing rate of 
decline of FVC may therefore have 
prognostic significance. Similar de- 
cline is seen in MVV (Fig 4, center). 





| The NMS showsthe lowest regression. 













3.6 (79) 


3.1 (184) 
6.7 (105) 
4.2 (159) 
85 
150 (96; 




























The overall linear regressions of this 
longitudinal data (bcldface lines. in 
Fig 4) from only 28 patients agree 
fairly well with the cross-sectienal 
regression analysis of only the initial 
study data from the nonsurvivor | 
group (Pig 2 a Table. The. wide - 
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, spirometry i isa simple and aceu- 
| rate me: is to assess objectively the 
and the progression of the 
disease Even the initial studies in 
these 218 patients usually showed 
some abnormality of pulmonary func- 
tion. Only 14 patients had normal 
values initially for all three of the 
most frequently abnormal variables 
ie, over 90% of predicted FVC and 
: MVV, less. than 120% RV. Therefore, 
04 | the presence of these normal values 
Déath 5 10 15 20 25 35 might suggest another diagnosis, sueh 
| Months Before Death as spinal eord neoplasm, parasagittal 














Neuromuscular Score _ 
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Months After Onset of Symptoms 


Fic 5. —Cdurse cf Evo. over five years at onset of weakness in 
sex ted: ‘cases. Note variable latent period before FVC begins to 
decline i ia ten fatal cases (top) and tendency to acceleration later 
in course. No patient had pneumonia, pulmonary embolus, or 

per "pulmonary complication to account for late acceleration of 
puto an disability. Ten subjects (bottom) remained stable over 
five-year’ “period: (including. one subject who started with a low 
levet of FVC that appeared. to be due to ALS on basis of very 
C sacteristic dyacoordinated Palen of flow volume locps). 

















20 30 40 50 
Months. After Onset of Symptoms 


60 70 





meningioma, familial oeroneal 


respiratory musdes would seem to 


patients are unaware of respirate 
problems, frequently im the fac 
relatively severe ventil: 
- ment. Even experienced . physic 
may miss this weakness in the his X 
. and physical examinaticn. 


E by more were ae to ee Pe mi! id 


| gas exchange is well maintained until 
the loss of lung vclume becemes quite 


- predicted). We conclude that even an 
experienced examiner can be misled 
-< "about the presence of severe ventila- - 


in this group of ALS patients axe 
quite similar te those described 
recently by Nakano et al: 


neurological diseases that affect the 
respiratory muscles. The decrease in 
. FVC and MVV had been correlated 


lar dystrophy," 115 Parzinson’s dis- 


= gia, *s and cervic f d 
. increase in RV is fous n 
by the impairment of the expiratory ` 
. muscles, the internal intercostals, and | 








ronopathy, or myokymia (benign. 
ciculation).. i3 
Some motor neuron patients i 
tially have primarily respiratory prob- 
lems.?** Some such patients have 
emphysema, advanced zge. or aspi " 
tion to explain early respiratory com- 
plaints; in others, hcwewer, ea y 
involvement of the neurons for the 


































have occurred." Mote often, t 











tory impa 














Of 45 patients with an FVC or MVV — 
of less than 2 Ride 29 oe 











impairment and scored 2 in our study. 
This is perhaps rot surprising since 





severe. (FVC of less than 20% 









tory impairment if objective spire- 
metric measurements are not ob- 
tained. 

The iMd r abnormalities seen 




































“hese same 
changes have beem described in other 


with the neurological impairment in 
poliomyelitis,'*** myotonic and muscu- 


ease," thoracic. and cervical cord 
lesions, ae and Siaphragas paralysis 


lio," aeris ar 


the abdominal wall. Nakano et al,‘ in 
their recent report. of 25 ALS patients, — 
found not only a àigh EV but a low 
TLC. They explained ths as a weak- — 
ness of the diaphragm resulting. from . 
preferential involvement of. cervical : 
ventral horn cells. In cur series 
patients, the RY was frequen b 
elevated even in the presence of a 
normal TLC. The inabiity of thes 
patients to exhale to res dual volu 
despite repeated efforts, was often — 
striking, as shown in Fg 3, B. THR aM 
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premature reversal of flow suggests 
an early, dyscoordinated contraction 
of*the diaphragm, which has been 
postulated by Agostini and Torri^ as 
one normal mechanism that limits 
expiration. In many of the patients 
there was a marked dyscoordination 
of the entire expiratory effort, as seen 
in Fig 3, C. 

In some patients, a high residual 
volume and dyscoordination of expira- 
tory effort were the earliest indica- 
tors of neurological involvement of 
the ventilatory system. The sudden 
discontinuation of flow during expira- 
tion (Fig 3, C) was most frequently 
seen in patients who had other bulbar 
signs, particularly difficulty with 
swallowing. This suggests that the 
dyseoordination is in the pharyngeal 
muscles, with erratic premature clos- 
ing in the glottis or vocal cords. Simi- 
lar flow volume loop abnormalities 
were recently reported in a case of 
rhythmic palatal myoclonus.” Phasie 
vocal cord closure was shown to be 
present in that case. 

Only in Parkinson’s disease has the 
increased RV been found to be asso- 
ciated with airway obstruction," as 
shown by an increase in FRC and 
decreased flow rates. Some of the 
patients in this series had airway 
obstruction with increase in RV and 
FRC (Fig 1 and 3, A), but the high RV 
in the majority could be explained by 
their inability to fully exhale (Fig 3, B 
and C). The 42 patients indicated as 
having airway obstruction in Fig 1 
included 15 with FEV,/FVC greater 
than 0.70 but with enough curvature 
in the flow volume loop to suggest 
obstructive airway disease. Many of 
these 42 cases did not have an elevated 
FRC, but 38 had high residual volumes 
(Fig 1). In an additional seven 
subjects, the elevated RV was proba- 
bly explained by early, small airway 
obstruction related to cigarette smok- 
ing, although it was not evident in the 
flow volume loop, as is seen in Fig 3, 
D. This is not an unexpected frequen- 
ey of airway obstruction in a popula- 
tion of predominantly middle-aged 
men, in which 110 of the 218 patients 
were cigarette smokers. 

In these patients with ALS, the 
abnormal ventilatory pattern was 
seen primarily during the FVC ma- 
neuver. Resting breathing was gener- 
ally not erratic or labored, as seen by 
the smooth, regular tidal volume 
eurves in Fig 3, B and D. With such 
marked dyseoordination of the bulbar 
muscles, a decrease in effective cough 
(and aspiration) i is likely to be present, 
probably accounting for much a the 
mortality in the disease. 
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It is noteworthy that gas exchange 
is so well maintained even with severe 
deterioration in spirometry. There- 
fore, arterial bloed gas measurements 
are not necessary, nor are they partic- 
ularly useful in following up this 
disease unless lung function beeomes 
additionally compromised with infec- 
tion, aspiration, or congestive heart 
failure. | 

Although ALS is usually fatal, the 
time course of the symptoms is quite 
variable, as emphasized in previous 
reports." Impairment in FVG is a 
possible harbinger of a more rapid 
clinical deterioration, as shown in Fig 
4 and 5. Conversely, virtually no 
patients died until FVC and MVV 
were reduced well below nermal; 
generally, FVC and MVV were 
markedly reduced before death (Fig 4, 
top). The neuremuscular score was 
less helpful as a prognostic indicator, 
perhaps because respiratory deterio- 
ration is the major cause of death but 
is only a small part of our neuromus- 
cular evaluation." Nakano et al‘ also 
emphasized the usefulness of serial 
pulmonary function measurements in 
obtaining objective assessment of the 
eourse of the disease. They suggest a 
uniform linear deterioration of pulmo- 
nary function 12 to 36 months after 
onset. We find a variable stable peri- 
od, ranging from one to more than 
five years, as demonstrated by our 
two small groups of ten patients each 
(Fig 5). Objective evaluation of this 
variability and the effect of various 
treatment regimens on the clinical 
course of ALS may more readily be 
done by serial pulmonary function 
studies. Such studies should also aid in 
improving our understanding and 
clinieal care of these unfortunate 
patients. 

The members of the Pulmonary Function 
Laboratory, particulerly Michael Snow, Teri 
Connole-Snow, and Jahn Logsdon, helped collect 
data. 
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iw. ion was paid to absolute 
| Me a inferwawe latencies, interear 
| interwave latencies, absolute amplitudes, 
and various amolitude ratios. The variabil- 
itv of waves WE and VE suggests. that the 
üty re these waves bd restrict- 
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nts a a precondition for 
establishing criteria for abnormality, is 
essential teth 2 interpretation of BAERs in 


clinical situations. 3 
—O (Arc Neurol 36: 81:87, 7979) 





(tick stimwidelivered to one or both 
MJ - ears evoke seven submicrovolt 
(€ vex-positive waves that appear at 
* human scalp in the first 10 ms 
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after each stimulus.^ These wave- 
forms, whieh are generated by se- 
quential activation of structures in. 
the brain stem auditory pathways, are 
recorded "far-field" from the scalp. 
Depth recording and lesion-making 
experiments in the cat^' suggest the 
generators of waves I, II, III, IV, and 
V are the acoustic nerve, cochlear 
nuclei, superior olivary complexes, 
lateral lemniscus (traets and nuclei), 
and inferior colliculi, respectively. The 
generators of the remaining two 
waves are unknown or disputed. 
Although these brain stem auditory 
evoked responses (BAERs) have been 


studied in small groups of normal 


human subjects, >>" a number of 


important normal variations remain 
to be described. For example, varia- 


tions in the IV-V, VI, and VII wave- 


forms that we have found in a large 


normal population have been reported 
as abnormalities by others. We have 


also evaluated the rationale for sev- 
eral commonly aecepted technical 
 praetices such as stimulating monau- 


rally without masking the unstimu- 
lated ear, discounting “in-phase rejec- 
tion” from recording without a nonce- 
phalie reference, using stimulus rates 
greater than 10 Hz, and defining 
normality in terms of absolute ampli- 
tude rather than amplitude ratios. As 
will be demonstrated, data from our 
50 normal subjeets suggest that a erit- 
ical reevaluation and alteration of 
certain previously reported proce- 
dures are necessary. 

This article presents evidence bear- 
ing directly on clinieally important 
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details of recording and evaluating 
BAERs-details that we hope will 
eventually be helpful in standardiza- 
tion so that laboratories recording 
BAERSs on a routine basis will produce 
eomparable results. 


SUBJECTS AND METHODS 


Fifty-five subjects (15 to 51 years old) 
were selected from laboratory, hospital, 
and departmertal staff and friends. None 
had a history of neurological problems or 
hearing difficulty, and all had the same - 
threshold. (within 5 dB) to the click stimu- 
lus. Only a few subjects had formal audio- 
grams, but when done they were always . 
normal. One subject was excluded from the — 
series because of a wave DII separation, 
following stimulation of one ear, more than. 
6 SD above the normal mean; that subji 
is presently undergoing neurological evalu- 
ation. Two subjects were excluded from the. 
series because of excessive muscle artifact ~ 
during the test that could rot be abolished | 
by the usual techniques; two subjects eval- — 
uated at the end of the study did not have . 
their values used in ell caleulations, some of 
which had already been completed on the | 
basis of 50 patients (eg, 10 dicks per second 
latency values). Eight subjects were tested 
more than ence, with intervals. between | 
studies ranging from two to nine months. 

Testing was done in a quiet but not 
sound-shielded room. The recording and 
stimulus gekerating equipment and the- 
technician were stationed outside the | 
closed door of the rcom. D 

All subjects were studied in the supine 
position, with apprcpriate head propping . 
as necessary to minimize postural musele . 
activity in neck anc head. Goid cup elec- - 
trodes were applied with collodion and. 










filled with standar saline gel ‘electrode ` 


paste. The scalp beneath the cup secte 
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Fig 1.—Recordings obtained using derivations of 
noncephalic reference (wrist or knee) to ipsilater- 
al ear (broken line) or vertex (solid line). Two 
traces for each subject are from two ears (mon- 
aural stimulation and recording). Each trace is 
sum of 4,096 to 8,192 responses recorded in 
separate trials of 1,024 clicks each. Vertex or ear 

















































positivity produces upward deflection. 


. was abraded with the same blunt-tip 
. needle used to inject the paste until each 
electrode impedance was below 3,000 Q. 
. Click stimuli, produced by applying a 
l00-us square wave to 8-2. impedance 
_ earphones, were presented to the subject 
» monaurally at various rates. All subjects 
. Were tested at ten clicks per second, 18 
_ were also tested at 30 clicks per second, and 
. 40 were also tested at 70 clicks per second. 
. Click intensity was adjusted to 60 dB above 
_ the hearing threshold for the click stimulus 
_ for that subject (60 dBSL). Masking white 





at 60 dBSL. Eleven subjeets were tested 
with and without masking. Sixteen sub- 
jects were also tested at click intensities of 
- 50, 40, 30, and 20 dBSL (at a stin ulus rate 
of 80 clicks per second). — M : 
Activity was recorded in a. bipolar 
_ fashion between the earlobe ipsilateral to 
_ stimulation and the vertex, with a forehead 
. electrode as ground. Seven subjects were 
.. also studied using an electrode on the hand 
or knee as reference and recording from 
ear lobe and vertex separately. Activity 
was amplified 500,000 times by a differen- 
tiated amplifier with a filter bandpass of 
100 to 3,000 Hz (6 dB down) and a 60-Hz 






_ Noise was presented to the other ear, also - 
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Fig 2.—Different wave IV-V complex configurations at ten clicks per second. 
Each trace is sum of 2,048 to 4,096 responses from single ear of subject 


recorded in separate trials of 1,024 clicks ea 
wave IV-V complex shape shown here. 


produces upward deflection. 





level for each subject 
being 4 V or less peak 





poststimulus was recorded wit! 


consisted of 1,024 or 2,048 sweeps. U 


displayed simultaneously, and subsequent- .. 
ly summed. Photographs or X-Y plotter . 
writeouts were taken of both the separate _ 
trials superimposed and the sum. Oceasion- - 
ally, more than four trials were performed, - 
with a memory storage area keeping a — 


running sum and the individual trials 
superimposed on the X.Y plotter. The 
complete test took an average of 90 
minutes to perform. i 

The tracing of the sum was used for all 
measurements. However, waveforms were 


< to the posi 


averager, with 256 points at 50-us intervals - 
_ covering the sweep. Consecutive sweeps 












«s each, Separate trials also showed 
in Fig 2 through 4, vertex positivity 


_ defined as being present or having a 
-. specifie characteristie (eg, classified as a 
— “shoulder” for the study of the wave IV-V 
.. complex variants) only if there was a 
 .. consistent pattern in a majority of the aU 
< superimposed traces of the separate = — > 


act. trials. — ps 
Y Latencies were measured from stimulus = 
| tive peak of each wave (absolute Nx 
ut 8 uV atthe latency), or between peaks of two waves 
recording electrodes). The EEG for 12.8 ms  (interwave la ine) wed Geol? Oe 
| a r .signal . nearest 0.1 ms. Where a peak was not well > 
defined, a midpoint of the waveform was == 


estimated; this was also done when a bifid 


^ (notched) wave III was present. When 
to... waves IV and V were fused into a single 
four separate trials could be stored, complex, the latency was taken to the point 
: : of final inflection before the negative limb 
. 0f wave V, and this was recorded as a wave 
V latency only. When there was no clear 
inflection point between waves IV and V, 
"wave IV appearing as a shoulder on wave V 
or vice versa (Fig 2,D and E), the midpoint, 


of the shoulder was estimated and latency 
and amplitude measurements made to 
there. The interwave latency differences, 
the interear interwave latency differences, 
and latency shifts and amplitude losses 
with increase in stimulus rate.were all 
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! A Y sing n 
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derivation was G36 (SD, 0.09) aV. 
Thus there x was a 2o loss of wave V 
amplitude in the earlobe to. vertex 
: conventional. deriva- 
of im-phase rejection of 
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E consisted of a b parato 
e peak was lower than 


that of Va arn C also eonsisted 
of two se seaks but with the 


gker than the wave V 
D amd E consisted of 
rere waves V and IV, 
ere used only as shoul- 

ier peak. Pattern F had 
wages V and V of equal 





vaxents the frequen- 
G* these patterns in 
2 subjects): 58% of 
x same and 42% had 
cns m their two ears. 
sserta the frequency of 
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5 { through IV was — 






IV-V Wave Complex 
Pattern: 


occurrence of different combinations 


of patterns. 


Three of the 52 subjects (5.8%) with 


oten clicks per second stimuli had a 
. wave III in one ear that consisted of 
. two peaks (Fig 3). Usually, the first 


peak of the two or a point midway 


between the two peaks corresponded | 
in latency to the mean wave III laten- 


cy seen in the other subjects. Wave IV 
was also recognizable in two of these 
subjects. The decision to call this 


. pattern a bifid wave III rather than a 


bifid wave IV was based on the fact 
that the two peaks seemed to sit on a 


| wide-based wave III. 


Wave I, HI, IV, 
and V Amplitudes at 10, 30, 
and 70 Clicks per Second 


Table 3 gives the absolute ampli- 
tude data for waves I, III, IV, and V at 
10, 30, and 70 clicks per second. Wave 





Table 1. Twv Wave Complex Patterns: Prequanties of Occurrence and 
| Combinations 


% of Ears With | 
Pattern (N = 104) 






Fig 3.—Bifid (notched) wave lli from one ear of subject. Top, Each trace :s sum of 1,024 
responses, showing bifid pattern in all three trials. Bottom, Sum of inre trials above, 


lowing wave V (IV~ 
measurement was designated IV-V 


Auditory Evoked Responses--C^is 
































* of Subjects With Both Ears | 
Having dame Pattern ae 


its 





IV amplitude was measured from 


addition, a mea Hh was a of | 
the highest peak of the wave IV.V . 
eomplex to the negative trough fol- . 
7) and that 


(highest peak) Table 4 presents. 
selected amplitude ratics as percent- 
ages. Following stimulation of ten of 
the 104. ears (9.695) tested at ten clicks 
per second, wave I amplitude was 
greater than. wave IV-V (highest 
peak) amplitude. In three subjects, | 
this amplitude ratio reversal (with . 
wave I larger than wave Vi was pres- .- 
ent in both ears. The wave V ampli- 

tude difference between the two ears. 

of a subject (expressed as a percent-. 





age of the mean amplitude of the two 


ears) was 20% 6D, Tre; at ten clicks 



















Table. 2. INN Wave e Coniplós 
Patterns—Combinations - 






ON-V Wave Complex ~ x Aud. 
Combination With Combination: 


10 Clicks/s 







Mean SD 





9 
B-C g 
e 4 

l 4 
CF 5 
AE 6 

a2 


| Amplitude Ratio, * 


30 Clicks/s — 70 clicka/s E 














E UV TNV Tor 30 & 70 Glicks/s) 

1 VW(pelv) ' ME 
_ V/IV (post-V) 

L/1V-V (highest peak) | 

UV (IV-V for 30 & 70 clicks/s) 











Interear inteswave 1 
Latencies | 
Mean SD 

















[e 





i 28 (AT 4M “4.0 23 43 “10 
i 3.9 ^ 19 HHY 7.13 T: 32 .14 
IV 5.1 (024. WV 1.9 18 10 -11 
V 5.7 25 WV 7 8.7 49 45 14 


V-VI 


00H | 
i | 2.9 S3 0 V 4.0 ry) 18 .09 































V 5.9 | .394 IV-V |. 0.8 21 2931 23 
—— MÀ SE E aed —— 


iHi 


V 62 -30 IV-V Q8 24 ^ — .15.. Q8 
YET. t —ÀÀÀ 


per second, and 23% (SD, 20%) at 70 — 2595 (SD, 33%). 


< clicks per second (expressed as a setting. The mean amplitude loss 
. percentage of the mean wave V ampli- (expressed as a percentage cf the 
. tude at the two rates) was 27% (SD, | mean wave V amplitude at the two 

24%). Similarly, at 70 clicks per second, filter settings) was 27% (SD, 22%). 
the i mean wave V amplitude loss (com- Definition of the BAER components 
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: Table 3. ~Ampltudes for Waves |, i, IV, and V 


Mean SD Range 









Mean E: E 





Hi 40 96 Tv 12 22 49 — 47 | 
Vo 52 29 — WV 1.9 25 20 325 | 


Ho 42 35 WAY 13 28 23 . 20 | 
iV | $4 30 H-V 20 26 99 49 | 


per second: 29%, (SD, 16%) at 30 dicks pared to ten clicks per second) was | 


~ dieks per second. Although. all waves Six subjects were tested at ten | 
- tended to be lower in amplitude when clicks per second using high pass filter © 
 thestimulation rate was increased, we ^ settings of both 100 and 300 Hz (6 dB. : 
have quantitatively studied this effect down). The BAERs from all ears | 
only in wave V. The mean wave V showed a loss of amplitude with the 
f amplitude“ loss between 10 and 30 300-Hz as compared to the 100-Hz 
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30 Clicks/s 70 Clicks/s 





Mean SD Range 


Table §.—Frequency of 
Recognizability of Individua: 
Waves 


Frequency of 
Recognizability, % 


10 
Clicks/s Clicks/s  Clicks/s 
(N=100 (N=36 (N= 80 
d Ears) Ears) 


| Table 7.—Wave V Latency et 
Different Stimulus Intensities 





was not improved by using the 300-Hz 
filter. 


Normative Absolute, Interwave, and 
interear Interwave Latencies 


Table 5 gives the frequency of 


. recognition of waves I througk VI at 
the different stimulus rates. Table 6 


presents the absolute latency deta and 
seleeted interwave latencies and in- 


` terear interwave latency differences 


(ie, the interw ave latency differences 
between the two ears of a single 
subject). 

Although the absolute latency of all 
waves. usually inereased when the 


stimulus rate was increased, we have 
Studied this effect only in wave V. The 
‘wave V latency imcrease seen when 


the stimulus rate changed from ten to 


. 80 clicks per second was 0.15 ms (SD, 
. 0.09) with a mean ear difference of 
0.11 ms (SD, 0.08). The mean wave V. 


lateney increase between 10 and 70 
d per second was 0.48 ms (SD; 
0.20). Table 7 presents mean wave 
V latencies at different s:imulus 
intensities. : 
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ho verona. that was 
km sted trials. Stim- 
i ears (10%) produced no 
wave VI peak. In 38 
. Wave A was recogniz- 
. in. eight subjects 
M Mun unilateral- 
subjects (8%), wave VI 
rally. 

studied carefully in 





t waveform follow- 
if only 17 ears (43%), 
oncv of 9:6 ms (SD, 0.6) 
to 10.8 ms. Because 
rnition rate, quantita- 
wave VII were not 








seven normal subjects 
¿a moncephalie reference 
ation, this did not 
agnmizability of waves 
ie mean amplitude of 
1158 peak to the preced- 
ough) with this deriva- 
JaV SD, 0.08), and the 
de of wave VI with the 
vertex derivation was 
1.68) Wave VII ampli- 
ict measured. 
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esi (da i lateney or Ae 
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m E to pattern C, three 
L two from Ato D, and C to 
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acts; it was recogniz- . 


ear because of sur- 








LL d 
5 ms 


Fig 4.—Subject with nonfunctioning ear. Patterns A, 8, and C were obtained with 
monaural stimulation; each trace is sum of 1,024 responses. Pa:tern A was obtained by 
stimulating and recording from good ear; patterns B and C were obtained by stimulating 
and recording from nonfunctioning ear, pattern B without masking good ear (wave V 
present), pattern C with masking good ear (no wave V can be seen). Patterns D and E 
were obtained with binaural stimulation; lines are sum of 3,072 responses. Pattern Dwas - 
recorded from good ear and pattern E from nonfunctioning ear (all waves are clearly 
recognizable). Amplitude calibrations were equal in patterns A through C; patterns D and 
E were equal and were displayed at twice amplification used ir. patterns A through C. 


different occasions with a mean inter- 
val of 4.8 months between tests 
(range, two to nine months). No statis- 
tically significant changes in latency 
or amplitude measurements were not- 
ed (P > .10), but during the second 
study, stimulation of one ear in each 
of four subjects produced a different 
wave IV-V shape from that evoked 
the first time (pattern C to pattern B, 
A to E, E to A, and B to C). 


< COMMENT 


The fact that BAERs have a wide- 
scalp distribution has been noted, >” 
but earlier workers, including Picton 
et al? did not use a noncephalie refer- 
ence to record from ear or mastoid in 
their evaluation of the scalp distribu- 
tion of these waveforms. Streletz et 
al^ using a balanced noncephalic 


reference, found a significant amount 


of wave V activity at the mastoid but 
did not quantify the loss of wave V 
amplitude caused by in-phase cancel- 
lation when recording with a bipolar 
derivation from ear to vertex. Using a 
noncephalie reference (wrist or knee), 
we found the wave V amplitude pres- 
ent at the earlobe to be 3396 of that 
seen at the vertex, using a similar 








reference. Because these activities are 
in-phase, there is a comparable loss in 
wave V amplitude when it is record-  . 
ed using the ecnvent;onal earlobe to - 
vertex bipolar derivation. This ampli- 
tude loss may cecasionaÉy be signifi- 
cant with respeet to recognizability of 
wave V in abnorma. clinical situa- 
tions, and knowledge of the relative 
size and polarity of wave V at the two 
sites (earlobe and vertex) i is important 
when considering the potential-field . 
geometry of these " far-field” evoked 
responses. 

Although most authors have aded | 
the variable shape of the wave IV-V 
complex,"'*'' none of them have given 
an accounting of the variability one 
can expect in a normal group either 
between ears in one subject, between 
subjects, or in one subject with the 
passage of time. Selters and Brack- 
man" considered it abnormal for wave 
V to be smaller than wave IV, the 
variation of the wave IV-V complex & 
second most common in our normal 
subjects (pattern C in Fig 2). They 
used a high pass filter setting of 30 Hz 
(as compared te our setting of 100 iz), 
but this does not procuce a significant 
change in the wave IV-V complex | 
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had „different patterns in their two 
ears, and the wave IV-V complex 
shape changed from one time to 
another in one ear of half the subjects 
retested. Thus, we conclude that these 
variations in wave IV-V complex 
Shape are not clinically significant or 
-useful indicators of abnormality. In 
our group, a possible variation of wave 
-HI was noted occasionally in which 
. that wave appears to consist of two 
peaks; this normal variation also 
appears not to be clinically signifi- 
cant. | ^- 
` The clinical utility of absolute laten- 
cy measurements and interwave in- 
tervals is evident; these factors have 
been used by most authors investigat- 
ing BAERs in pathological situations, 
and we present normative values for 
these measurements obtained from a 
large eontrol group. The nature of the 
. test and the responses themselves 
- suggest that if standard, commercial- 
. ly available equipment is used, these 
. interwave and interear interwave 
lateney values should be essentially 
the same from one laboratory to 
another. Thus, our tables of normative 
values may be useful to others in 
standardization of the interpretation 
of BAERs. The absolute latency val- 
ues, on the other hand, would be 
i expected to vary somewhat, especially 
with different intensities of stimula- 
. tion. 
- Robinson and Rudge'"'*'* studied 
. patients with multiple sclerosis, using 
- binaural stimulation. In a group of 
"more than 400 patients with various 
neurological diseases, we have found 
marked asymmetries between the 
responses obtained from either ear by 
stimulating and recording monaural- 
ly." We therefore suggest that 
BAERs should be recorded monaural- 
ly—the differences between the inter- 
wave latency values following inde- 
pendent stimulation of a patient's two 
ears ean be of use in ascertaining 
whether or not the BAERs are abnor- 
mal, and normative values for these 
-are also included here. This asymme- 
try of BAERs exists despite - the 
considerable anatomical bilaterality 
. of brain stem auditory pathways from 
either ear. 
_ Stockard and Rossiter’ suggested 
| that j increasing the stimulus rate to 30 
or more clicks per second would 
. disclose abnormalities not present 
- with the usual stimulation at ten clicks 
per second, and we have collected 
.. normative data from subjects tested at 
. 80 and 70 clicks per second. Waveform 
distortion induced at the higher rates 
frequently makes wave identification 
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! pattern. Almost half of our subjeets | 





‘difficult, limiting the usefulness of this - 


technique. Also, in a study of more than 
250 patients with various neurological 
diseases tested with stimulus rates of 
10 and 30 clicks per second, we found no 
case in which the responses were 
normal at 10 clieks per second and 
abnormal at 30 clicks per second; there 


were a few patients in whom an abnor- | 
mality seen at ten clicks per second was 


accentuated at 30 clicks per second.” 
Preliminary evaluation of a separate 
study at 70 clicks per second shows that 


rate is not usef il either as a rou- 
tine procedure for evoking abnor- 
malities not evident. at ten clicks per 


second. | 
Robinson and R 





mality of wave V, but Starr and 
Achor' and Rowe'* suggest that this is 


an unreliable measurement and our 


absolute amplitude data agree with 
the latter authors. The level of 
ambient muscle artifact seems te be 
the most important determinant of 
the observed wave V amplitude insta- 
bility and also seems to determine the 


clarity of definition of all waves of the 


BAER. Starr and Achor* suggested an 
amplitude ratio eriterion, comparing 
wave I to wave IV-V (highest peak). 
They found that with monaural stimu- 
lation at 55 dBSL or less, a wave 
IV-V/I amplitude ratio of less than 0.5 
was abnormal. Stockard and Rossiter," 
stimulating at 60 dBSL monaurally, 
did not find a normal subject with a 
wave ] larger thar wave IV-V, and 
Stockard et al” suggested that a wave 

IV-V absolute amplitude reduced by 
more than 3 SD from their normal 


mean, a wave I larger than wave- 
IV-V, and intertrial variability of. less 
than 10% were all necessary for wave | 


IV-V amplitude to be defined as 
abnormal. Our amplitude data agree 
with those of Starr and Achor’—we 
found that wave I was larger than 


wave IV-V in ten of 104 normal ears. 


(9.6%). We also suggest that ampli- 
tude abnormality be judged primarily 
on amplitude raties between waves I, 
III, and V and have presented these 
values for our normal subjects in 
Table 3. In our experience with 
patients with multiple sclerosis; it 
was as common to see an isol ted 
abnormality of wave V amplitude as it 


was to see excessive interwave laten- 
cies. Thus, we think amplitude is an 
important criterion when BAERs are | 


being interpreted cinieally, and am- 
plitude ratios are the most significant 
factors. 

Stockard and Rossiter’ correlated 
distortion of waves VI and VII with a 
4 x 5-em eraniopharyngioma in the 





udge"” use. abso- - 
lute amplitude eriteria to judge abnor- — 






horizontal plane of the medial genicu- 
late bodies. In 8% of our normal 
subjects, wave VI was absent bilater- 
ally, and in 16% absent unilaterally. 
Thus, we believe that clinical correla- 
tions with wave VI in individual 
patients are uncertain at best. Howev- 
er, if one could study such a patient 
repeatedly and demonstrate a pro- 
gressive loss of wave VI amplitude or 
a selective latency increase that eorre- 
lated with radiologic or patholegical 
findings, a correlation could then be 


. Made with lesions between the pre- 
 sumed wave V generator (in^erior 


colliculus) and the suggested genera- 


tor of wave VI, the medial geniculate 


body. Reduced amplitude and poor 
definition of wave VI might be cue to 
in-phase cancellation, using an ear- 
lobe-to-vertex derivation. However, 
the slight increase in mean ampktude 
of wave VI seen when recording from 
the vertex using a noncephalic refer- 
ence was less than 1 SD greater than 
the usually recorded mean, and the 
definition of wave VI was not 
improved. We suggest that waves VI 
and VII are not useful in clinical inter- 
pretation of BAEBs unless -hose 
waves are clearly present and zt an 
abnormal separation from wave V or 
unless they can be seen to disappear 
when studied sequentially. 

Although using white noise to mask 
the unstimulated ear is known to be 
essential in audiological tasting, vari- 
ous BAER studies in the literature 
have not used it.7-* 5729272» Our stud- 
ies of normal subjects show that 
masking produced no statistically sig- 
nificant change in latency or ampli- 
tude values, and studies of the two 
subjects with nonf: unctioning ears 
demonstrated that using monaural 
stimulation of, and recording from, 
the bad ear without masking the 
unstimulated good ear results ir the 
reeording of spurious wave V pat- 
terns. The lateney of tha: wave V is 
inereased from normal, and earlier 
waves lack definition, as one would 
expect from a 20- to 30-dB stimulus 
intensity loss during bone conduction 
across the head to the good ear. 
Conversely, with binaural stimula:ion, 
all waves were easily reeorded with 


either ear as a reference. Thus, the 


possibility of misinterpreting results 
obtained either without maskinz or 
with binaural stimulation :s evident: a 
nonfunctioning ear woulc be judged 
to have some function in the former- 
case and to have normal function in 
the latter case. We suggest that the 
BAER routinely be evoked monaural- 
ly using white noise masking of the 
unstimulated ear at an intersity 
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Our data show that no statistically 
significant changes in latency or 
amplitude measurements occur and 
these values can thus confidently be 
used in such longitudinal studies. 
However, the shape of the wave IV-V 
complex does change with time and 
such variations are of no clinical 
significance. The neurophysiological- 
anatomical reasons for these changes 
are unclear. ` 

Brain stem auditory evoked re- 
sponses have shown great promise for 
being another useful test that the 


clinical neurophysiologist can offer 
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ogist to aid in the diagnosis and 
management of disorders affecting : 
the nervows system. As such, it is 
important to verify as completely as 
possible the range of normal values 
seen in the test as i: is clinically 
performed. both :o aid in interpreta- 
tion and to: encourage standardization 
of the test and its clinical interpreta- 
tions. d 3 
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_A New Lysosomal Storage Disorder 


Pertti Aula, MD; Seppo Autio, MD; Kari O. Raivio, MD; 


, Juhani Rapola, MD; Carl-Johan Thodén, MD; Sirkka-Liisa Koskela, MD; Ikuo Yamashina 


.. © Severe mental retardation, coarse 
facial features, clumsiness, and speech 


- failure. were common findings in three 


-brothers and one female third-cousin of a 
family from. northern Finland. All the 
` patients had vacuolated lymphocytes in 
: peripheral blood smears, and electron 
| - microscopy of fresh skin biopsy speci- 
. mens showed abundant cytoplasmic in- 
. clusions in various types of celis of the 
. Skin. Eight lysosomal hydrolases were 
assayed in peripheral blood lymphocytes 
and cultured skin fibroblasts, but no 


| enzyme deficiency was detected. Urinary 
.. excretion of mucopolysaccharides, amino 


acids, glycoasparagines, and oligosac- 
charides was normal. Clinical findings, 
" course of the disease, and the presence of 
cytoplasmic inclusions, indicating lyso- 
somal storage phenomenon, suggest that 
the patients suffer from a genetic lysoso- 
- mal storage disorder not described ear- 
lier. The eponym “Salla disease" was 
introduced, referring to the geographical- 
ly restricted area where the family 
resides. 

(Arch Neurol 36:88-94, 1979) 


Pa storage diseases as de- 
. fined by Hers' comprise a group 
< of genetic metabolic diseases sharing 
.. many clinical features. Affected indi- 
~~ viduals show progressive psychomotor 
retardation, often associated with the 
. appearance of abnormal external fea- 
tures. The submieroscopie feature of 
these diseases is the presence of 
A enlarged lysosomes filled with undi- 
 -gested metabolic products in various 
types of cells. More than 40 lysosomal 
. hydrolases are known in man,’ and a 
. genetic disease due to an inherited 
.. defieieney of one of the enzymes is 
known in most of them. Genetie heter- 
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ogeneity, such as demonstrated, for 
example, in the group of Gy, ganglio- 
sidosis, further increases the spec- 
trum of clinical, biochemical, and 
morphological variation in lysosomal 
storage disorders. And yet, there 
probably are several lysosomal stor- 
age diseases still to be classified and 
studied, particularly among patients 
with mental retardation of unknown 
etiology. 

During the course of our studies on 
glycoprotein degradation defects, as- 
partylglucosaminuria (AGU), and 
mannosidosis we have detected a 
group of severely mentally retarded 
patients whose disease is clinically 
similar, but biochemical studies rule 
out those diseases. Since other known 
lysosomal diseases have also been 
excluded, we believe that these pa- 
tients suffer from a lysosomal disease 
not deseribed previously. 

The present report describes the 
clinical features of the first four 
patients, three brothers and a female 
third cousin. Morphological studies of 
the lysosomes in the skin, cuitured 
skin fibroblasts, and peripheral blood 
lymphocytes are also reported, as well 
as preliminary biochemical findings. 
Our present data of the disease are too 
limited for a proper nosological clas- 
sifieation and therefore a temporary 
eponym, "Salla disease," has been 
introduced, referring to the geograph- 
ieally restricted area in northeastern 
Finland where the family resides. 


PATIENTS AND METHODS 


Four adult mentally retarded patients, 
three men and one woman, in the Kolpene 
Institution for Mentally Retarded in 


northern Finland, were studied because of 


the detection of vacuolized lymphocytes in 
the peripheral blood and clinical suspicion 
of a metabolic disease. 


Clinical Studies 


In addition to physical examination, the 


clinical study consisted of a psychelogical 
test by the Terman-Merril or Catte! meth- 
ods, neuro-ophthalmological and audiologi- 
eal examinations, electroencephalography, 
radiological examination of the skull, 
hands and wrists, tubular bones, and spinal 
column, and a pattern of laboratory tests. 

The laboratory tests performed by 
conventional methods included hemoglobin 





inorganic phosphorus, 


 transferase, alkaline phosphatase, 


concentration and hematocrit level, leuko- 
cytes with total and differential cell 
counts, the concentration of serum calcium, 
and serum creati- 
nine, and the activities of serum alanine 
aminotransferase, serum aspartate amino- 
and pro- 
thrombin. Serum protein values were 
assayed electrophoretiealiy. 

The urinary amino acids were analyzed 


with high-voltage electrophoresis, the gly- 


cosaminoglycans (acid mucopolysaccha- 


rides) in urine were quantitated by orcinol- 


carbazole methods, and the urinary organic 
acids were analyzed by gas-liquid ehroma- 
tography. The urinary oligosaccharides 
were screened by thin-layer chromatogra- 
phy.’ 


Report of Cases 


Case 1.—This patient is a 27-year-old 
man whose two brothers (patients 2 and 3) 
are similarly affected. The other three 
siblings (Fig 1) are healthy. Both parents 
originate from the same village, but there 
is no proof of consanguinity. There was no 
abnormality in the patient's prenatal and 
perinatal history, and his birth weight was 
3,300 g. At the age of 1 year, his psychomo- 
tor development was noticed to be slow. He 
learned to walk and to speak single words 
at the age of 3, but he rever learned to 
speak sentences and remained clumsy. He 
had a generalized epileptic attack at the 
age of 9 months and another at 9 years. No 
systematic anticonvulsive therapy was giv- 
en and no other seizures were recorded 
later. 

He was not able to atzend school and 
lived at home until he was admitted to an 
institution for the mentally retarded at the 
age of 12. At this time, his IQ was 32 as 
tested by the Terman-Merril method. His 
condition has not changed except for fur- 
ther psychomotor impairment from the 
age of 15 years onward. 

Suspicion of a storage disease was 
aroused by detection of a few varcuolized 
lymphocytes in peripheral blood smear. 
The test was performed because ef facial 
and other clinieal similarities with aspar- 
tylglucosaminuria. The presence of these 


cells prompted more detailed examination 


when the patient was 2€ years old (Ta- 


ble 1). 


His height at that time was 168 cm; 
weight, 59 kg; and head circumference, 57 


em. The facial features were unusually, 


coarse, with a large mouth and low nasal 
bridge (Fig 2, bottom left). His tongue was 
abnormally large. Other abnormalities 
recorded at the physical examination were 
clumsiness and ataxic gait. 

Despite obvious mental retardation and 
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Fig 1.—Pecigree of family, showing four affected patients and 


possiby affected elder brother of female patient. 


Fig 3—C,toplasmic vacuoles in peripheral blood lymphocyte 


from zase 2. 
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Table 1.—Clinical Findings in Salla Disease 


27 


Uneventful; birth weight, 
3,300 g 


12-18 mo; delayed walk- 
ing and speech 


Slight deterioration 
since 15 yr 


IQ below 20 
Moderately coarse fea- 


tures 
Clumsiness, ataxia 


Dysarthria, single words 
Slight, diffuse abnormal- 
ity 
4 


Thick calvaria, curved 
tibiae 
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31 


Uneventful 


12-24 mo; delayed walk- 
ing and speech 


No obvious deterioration 


IQ 34 


Moderately coarse fea- 
tures 


Clumsiness, dysdiado- 
chokinesis 


Dysarthria, short sen- 
tences 
Diffuse abnormality 


7 


Thick calvaria, curved 
tibiae 


21 25 


Neonatal icterus and episode 
of fever; birth weight, 3,500 
a 

6-8 mo; delayed motor devel- 
opment; floopiness 

Moderate deterioration since 
10 vr 


Uneventful 


12-18 mo; delayed walk- 
ing and speech 
Marked deterioration dur- 
ing 2nd decade 
Developmental age, 12 Developmental age, 22 mo 
mo 


Markedly coarse features Markedly coarse features 


Spastic tetraplegia, ataxia, 
athetosis 


Clumsiness, ataxia, brisk 
tendon reflexes, exten- 
sor plantar responses 


Dysarthria, single words Severe dysarthria, single 


words 
Slight, diffuse abnormality 


Slight, diffuse abnormality 
10 15 


Thick calvaria Thick calvarta 
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Fig 2.—Faces of four patients with Salla disease, demonstrating 
coarse facial features with protruding eyebrows, thick lips, and 
large mouth. Top left, Patient 4 at age 26 years. Top right, Patient 
3 at age 21. Bottom left, Patient 1 at age 27. Bottom right, Patient 
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badly impaired speech, he seemed to under- 
stand speech and to follow instructions 
fairly well. 

[he EEG showed slight diffuse abnor- 
mality with low and irregular alpha 
rhythm. A deficiency of auditory evoked 
potentials was recorded at all frequencies, 
especially at 500 and 4,000 Hz. The neuro- 
ophthalmological examination gave normal 
findings except for absence of visual 
evoked potentials. The electroretinogram 
was normal. 

The clinical laboratory test pattern 
showed no abnormality. 

Radiological examinations disclosed a 
thick calvaria and anteriorly curved 
tibiae. 

Case 2.—This 3l-year-old man is the 
elder brother of patients 1 and 3 ( Fig 1). He 
lived at home until the age of 27, when he 
was first properly examined. His develop- 
mental and clinical history are poorly 
known. 

His birth weight was stated to have been 
normal. The first signs of slow psychomo- 
tor development were noticed after the age 
of 1 year. He learned to walk and to speak 
some words at the age of 2. Later he 
learned to speak short sentences, and 
remained clumsy. No convulsions had 
occurred. 

He was unable to attend school, but was 
able to live at home where he learned to 
dress and take care of his personal hygiene. 
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He was able to perform minor tasks. Slow 
deterioration of mental function had been 
observed with increasing age, but less so 
than in his two brothers. 

When first examined at the age of 27, his 
IQ by the Terman-Merril test was 34. 
Because of the similarity to his brother, a 
blood smear preparation was studied. Two 
percent of the lymphocytes in the peripher- 


al blood 
(Fig 3). 
At age 30, his height was 170.5 cm; 
weight, 71 kg; and head circumference, 58 
cm. The facial features resembled those of 
his brother, but the coarseness was less. 
Other abnormalities were clumsy fine 
motor functions of the hands, marked 
dysdiadochokinesis, and severe mental 


showed cytoplasmic vacuoles 


Table 2.—Activity of Lysosomal Hydrolases in Cultured Fibroblasts 


N-acetyl--galactosaminidase 
-Galactosidase 
a-Mannosidase 

a-Fucosidase 

Acid phosphatase 


Aryl sulphatase A 


(26.2-157.2) 
9 
(5.6-19.4) 

11 
(8.7-2€.2) 
1.€ 
(0.2-7 5) 





*Nanomoles of N-acetylglucosamine liberated per gram of protein per minute. 
tNanomoles of substrate liberated per milligram of protein per minute. 





. - La 
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Fig 4.—Dermal fibrocytes showing numerous cytoplasmic vacuoles ( x 4,200). 
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Fig 5.—Unmye! mated dermal nerve. Cytoplasm of Schwann cell is filled by typical storage 


lyscsomes ( x 22,000). 


retardation. He was able to speak short 
seniences. The ciinical laboratory test 
pattern slowed no abnormality. Radiologi- 
eally, thie: calvaria and anteriorly curved 
tibiae were observed. 

Case 3.— This man, 21 years of age, is the 
younzest of the-th»ee brothers. His prena- 
tal aad perinatal history were normal. He 
was reganded zs healthy in infancy with 
nomral early devesopment, but, according 
to his parents, “his development ceased at 
the ge of 1 year. He learned to walk at 
the age o£3. Nounderstandable speech was 
- observed before 1years of age. He did not 

attend school, Sut before the age of 10 he 
coulc do =mplemanual tasks and could use 
scissors. However. these skills were later 
lost. He was admi*tec to an institution for 
retarded at the age of 14. His develop- 
men-al age at thai time was under 1 year 
and his IQ by the Cattel method was less 
than 20. Slow progression of disability has 
beer observed sinse then. Other abnormal- 
ities found were vacuolized lymphocytes in 
the »erirhera! blond and a slightly abnor- 
mal EEG-with bwar plitude and increased 
theta act-vity. 

A- the age af 21. his height was 174.5 cm, 
weight, 3) kg: and head circumference, 56 
em. The face was slightly gargoyle-like. 
The neuzologieal signs consisted of ataxic 
gait, hypotonz., brisk tendon reflexes, and 

- extensormplantar responses. No ophthalmo- 
logical zbnormalities were found. There 
"was no evidemre of auditory impairment. 
The patient was severely retarded with 
dysarthric ane nenunderstandable speech. 
He coule not dress alene but took care of 
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his personal hygiene. The only instruction 
he understood was to turn on the televi- 
sion. 

No abnormality was found by clinical 
laboratory methods. A thick calvaria was 
the only radiological abnormality record- 
ed. 

Case 4.—This 25-year-old woman is the 
third cousin of patients 1, 2, and 3 (Fig 1). 
Parental consanguinity is not known. She 
is the youngest of 11 siblings. Her eldest 
brother, who died at age 19, was mentally 
retarded and very similar to her. No 
records are available for evaluation of his 
condition. Her prenatal and perinatal 
history were normal; birth weight was 
3,500 g. She had jaundice, with dehydration 
of a moderate degree with high fever on 
the third day of life. The parents noticed 
the first signs of delay in psychomotor 
development during the first year of life. 
She was able to stand without support at 
the age of 2 but never learned to walk, and 
has used a wheelchair since childhood. 
Hospital records made at age 3 and 9 years 
describe her as tetraplegic, athetotic, 
ataxic, and mentally retarded. From the 
age of 13, she has been periodically admit- 
ted to an institution for the mentally 
retarded. Her developmental age by the 
Cattel method was 22 months when she 
was 20 years of age. Detection of a few 
vacuolized lymphocytes in a peripheral 
blood sample led to the suspicion of a 
storage disease. 

At the age of 25, her height was 148 cm; 
weight, 50 kg; and head circumference, 55 
em. Facial features were coarse, resem- 





bling those se 


ria. No abnormal eardiovascalar, respirato- | 


ry, or alimentary signs were observed. The 
principal neurological signs were spasticity 
in all four limbs, athetoxd movemefts, 
ataxia, brisk tendon reflexes, and extensor 
plantar response. Ophthalmological exami- 
nation gave normal findinzs. No impair- 
ment of hearing was evideat. 

Except for vacuolized celb in the periph- 
eral blood, laboratory tests showed no 
abnormality. Thickened ezlvaria was the 
only abnormality recorded in the radiologi- 
cal examinations. 


Microscopical Studies 


The number of vacuolated lymphocytes 
was determined by countiag 500 lympho- 
cytes in ordinary peripheral blood films. 

Punch biopsy specimens from the fore- 
arm skin were taken wizh the patients 
under local anaesthesia for electron micro- 
scopic study and for fibroblast cultures. 
The pieces of skin for electron microscopy 
were fixed in Karnowsky’s fixative for 12 
to 24 hours, postfixed in 1% OsO, for 90 
minutes, dehydrated in acetone, and 
embedded in Spurr’s resin. Semithin 
sections stained by toluidine blue were 
used for selecting suitable parts of the skin 
for electron microscopy. Thin sections were 
stained with uranyl acetate and lead 
citrate and studied with an electron 
microscope. 


Fibroblast Cultures 


Cell cultures were ini-iated from the 
other half ef the skin bicpsy specimen in 
small cell culture £asks using Ham’s F-10 
medium supplemented with 10% calf 
serum. Confluent fibroblast cultures (after 
the fifth cell passage) were fixed for elec- 
tron mieroscepie studies with the same 
fixative as the skin biopsy specimens by 
adding the fixative on cels in situ, scrap- 
ing off the cells mecharically, and then 
replacing the centrifuged cell button in 
fresh fixative. Thereafter the cells were 
processed as other electron microscopic 
specimens were. For the assays of lysoso- 
mal hydrolases, the fibroblast cultures 
were harvested five to seven days after 
previous cell passage by scraping the cells 
off with a rubber policeman. 


Enzyme Assays 


Several lysosomal hycrolases (Table 2) 
were assayed both in cultured fibroblasts 
and in mononuclear cells isolated from a 
10-ml venous blood sample by density 
gradient centrifugatior Commercially 
available p-nitrophenyl derivatives were 
used as substrates fo^ a-mannosidase, 
a-fucosidase, N-acetyl-f-glucosaminidase, 
N-acetyl-f-galactosamin dase, f-galactosi- 
dase, and acid phosphatase. The substrate 
for arylsulphatase A was p-nitrocatechol 
sulphate, and that for 4-1-aspartylglucosyl- 
amine amido hydrolase (AADGase) was 
synthetic aspartylglucesylamine  (2-ace- 
tamido-N-(L-asparty -)-8-2-deoxy-f- 
glucopyranosylamine). The AADGase was 
assayed at a pH of %0 and the other 
enzymes at a pH of 45, as described in 
detail elsewhere.* 

The amount of total end free sialic acid 


Salle Disease—Aula et al 91 


tkt i s SOR het mda 75 ai aille oll o Mii Sos af 





en in aspart;lglucosaminu- 








y yi 
4 p 
Lo L 


Me. , 





Fig 6.—Clear cell of eccrine sweat gland showing vacuoles. 


Note presence of osmiophilic globules ( x 22.000). 


in 24-hour urine specimens was measured 
with the resorcinol” and thiobarbiturate" 
methods. The urine samples were passed 
through anion exchange resin columns 
before the sialic acid measurements. 


RESULTS 
Clinical Findings 


The main clinical findings of the 
four patients are given in Table 1. 
Symptoms and signs in common 
consisted of severe mental retarda- 
tion, abnormally coarse facial fea- 
tures, dysarthric speech, and clumsy 
motor functions. None of the patients 
had an enlarged liver or any other 
visceral manifestation of storage phe- 
nomenon. 


Morphological Findings 


Electron Microscopy of the Skin.— 
The specimen from all four cases 
included epidermis, dermal fibroblasts 
and other free cells, capillaries, and 
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unmyelinated nerves. Cells of the 
arrector pili muscles were available 
for study in three biopsy specimens 
and basal coils of eccrine sweat glands 
in two. 

The most obvious changes common 
to all specimens were present in the 
dermal fibroblasts and histiocytes. 
Most of them showed abundant cyto- 
plasmic vacuoles, 0.35 to 0.75 pu in 
diameter (Fig 4). Similar vacuoles 
were seen also in the perithelial cells 
of the blood capillaries, Schwann cells 
(Fig 5), and the secretory and myoepi- 
thelial cells of sweat glands. The 
vacuoles were encircled by a single- 
unit membrane. Most of the vacuoles 
contained varying amounts of amor- 
phous fibrillogranular material, mem- 
brane fragments, and osmiophilic 
globular particles. Some of the va- 
cuoles looked empty, electron lucent. 
The globular osmiophilie material ap- 
peared to be more abundant in the 


vacuoles of the sweat gland cells (Fig 
6). Vacuoles were occasionally seen 
also in the endothelial and smooth 
muscle cytoplasm but not in the 
epidermal cells. 

Electron Microscopy of the Cultured 
Fibroblasts.- The cultured fibroblasts 
of all patients showed changes in 
about 80% of the cells. The cytoplasm 
was filled by the clear vacuoles encir- 
cled by a single-unit membrane. The 
vacuoles appeared to coalesce into 
large, irregularly shaped areas by 
fusion. Most of the vacuoles contained 
no visible structures, but in some of 
them amorphous, weakly stained ma- 
terial and occasional membrane frag- 
ments were seen (Fig 7). In patient 1, 
approximately 10% of the cells were. 
filled with eleetron-dense inclusions 
containing a mixture of dense gran-. 
ules and laminated membrane struc- 
tures. The change was not seen in the 
cells of the other patients. 
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Biochemical Studies 


Eight lysosoma! hydrolases were 
assayed in cultured fibroblasts and 
seven enzymes in peripheral blood 
lymphocyte preparations. No evi- 
dence of deaciency of any of the 
enzymes was obtained, nor was any 
increased activity detected. Some 
lysosomal enzymes were also assayed 
in plasma mzinly to detect mucolipi- 
dosis I or Ibon the basis of increased 
enzyme activ ties." The results were 
also within -he normal range. The 
enzyme studies of cultured fibroblasts 
are given in Table 2. 

In order te detect aspartylglucosy- 
lamine (AAL3)-and ether glycoaspar- 
agines known to be present in the 
urine of AG J patients, analysis of 
urinary oligesaccharides and amino 
acids was performed using thin-layer 
chromatograshic ^ techniques. No 
AADG or ary other glycoasparagine 
was found. "he analyses for urinary 
amino acids. organie acids, oligosac- 
charides, and glycosaminoglycans 
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Fig 7.—Electron micrograph of cultured fibro 
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showed no abnormality. Thus, no 
evidence was found for those lysoso- 
mal diseases characterized by 
presence of abnormal metabolites, in- 
cluding mucopolysaccharidoses, man- 
nosidosis, fucosidosis, and Gy, gan- 
gliosidosis. Coincidentally, the urine 
samples of three of the four patients 
were seen to contain two to three 
times more sialic acid than the control 
samples. The daily excretion of total 
sialic acid (resorcinol method) in cases 
1, 2, and 3 was 0.107, 0.163, and 0.153 
mg, respectively, of total sialic acid 
per milligram mg of creatinine as 
compared with control values of 0.053 
mg (range, 0.048 to 0.060) obtained in 
daily urine specimens of healthy 
control individuals in the same age 
range. Sialic acid excretion of the 
fourth case was in the normal range. 
The amount of free sialic acid was less 
consistently elevated. The daily excre- 
tion of total sialie acid was also 
measured in two cases of AGU and 
mannosidosis, and a similar increase 
was noticed in these urine samples. 





blasts showing numerous cytoplas- 
5,100). Insert is higher magnification of vacuole. It is bound 
fibrillogranular material ( x 20,000). 


COMMENT 


It seems likely thet the four 
patients described have the same 
genetic defect since they belong to the 
same family. Coarse fazial features, 
progressive mental retardetion, vac- 
uolated lymphocytes, and storage ly- 
sosomes in skin cells led us to the 
conclusion that the disorder is one of 
the lysosomal storage diseases. 

Clinical, morphological, and bio- 
chemical data so far ob-ained do not 
fit any of the previously described 
lysosomal diseases. The clinical char- 
acteristics, except for the severe men- 
tal retardation, are rebitively unre- 
markable. This mizht explain why the 
disease has not, to our knowledge, 
been reported previouslr. At present, 
our entire study material eonsists of 
27 severely menta ly retarded individ- 
uals in ten families from the same 
geographic area, with a total of 74 
offspring. These mentally retarded 
patients share many clinical features, 
including peculiar facial appearance, 
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vacuolated lymphocytes in peripheral 
blood ranging from 1% to 8%. Aspar- 
tylglucosaminuria, mannosidosis, mu- 
copolysaccharidoses, and other known 
causes of mental retardation have 
been ruled out. 

Clinically, Salla disease shows sev- 
eral similarities with AGU and man- 
nosidosis, both disorders of glycopro- 
tein degradation. Some clinical differ- 
ences between Salla disease and AGU 
can be seen, however. For instance, 
the onset of symptoms in our four 
cases was earlier than in the majority 
of AGU cases. The course of the 
disease has been rather stable, with 


2 Slight deterioration toward the end of 


the second decade, as compared with a 
more evident and rapid progression of 
the physical and mental signsin AGU. 
In addition, the radiological changes 
were mild as compared with those 
seen in AGU or mannosidosis. 

Despite the early onset and severe 
mental retardation, life expectancy at 
least up to the fourth decade is anoth- 
er feature common to both AGU and 
Salla disease. The oldest AGU patient 
known to us is presently 42 years old, 
and experience so far obtained sug- 
gests that many AGU patients suc- 
cumb between 30 and 40 years of age 
(unpublished data). 

The clinical picture of the newly 
described mucolipidosis IV" shares 
some features with our cases, includ- 
ing the early onset of psychomotor 
retardation and the presence of 
abnormal lysosomes in several organs, 
including skin and cultured fibro- 
blasts. The leading clinical manifesta- 
tion in mucolipidosis IV, however, is 


corneal clouding’ already present 


during the neonatal period, whereas 
none of our patients has had corneal 
opacities nor any other ophthalmo- 
logie abnormalities. Abnormal facial 
features have not been noticed in 
mucolipidosis IV patients who also 
lack the vacuolated lymphocytes in 
peripheral blood. 

Electron microscopic study of skin 
biopsy specimens in various suspected 
storage diseases has proved a valuable 
Screening procedure.’*** While the 
ultrastructure of the storage material 
in some of the diseases has diagnostic 
features, a large group of diseases 

Share the presence of similar clear 
= vacuoles with nondistinct contents as 
in the present material. Different 
mucopolysaccharidoses, Gy, gan- 
gliosidosis,* and AGU” show similar 
inclusions although their frequency 
and distribution in the different types 
of skin cells may vary. 

Storage vacuoles have also been 
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eases.75 The fibroblast findings in 
Salla disease differ from those of 
AGU; the latter have not shown inclu- 
sions in cells eultured in our laborato- 
ry. The clear inclusions predominating 
in the present material are also differ- 
ent from those of cultured cells in 
mucolipidoses II, III, and IV. The 
latter show lamellar membranous and 
electron-dense bodies in the majority 
of the cells.*** Lysosomal changes in 
cultured amniotic fluid cells in muco- 
lipidosis IV were found to be specific 
enough for establishing a prenatal 
diagnosis.” 


The geographical distribution of the 


disease in an isolated area and its 
occurrence in both sexes have led us to 
believe that the hereditary pattern is 
autosomal recessive. It will be inter- 


esting to see if the responsible gene 


shows a similar enrichment in the 


Finnish population, as is the case with 
many other rare recessive diseases.” 
Considering the clinical course, the 
presence of abnormal lysosomes sug- 


gesting storage phenomenon, and the 
absence of mucopolysacchariduria, 


Salla disease might be classified as 
another mucolipidosis—an_ ill-defined 
and heterogeneous group of storage 
diseases sharing features with the 
mucopolysaccharidoses and the lipi- 
doses." We have so far deterred from 
such nosological classification and 
prefer to wait until the biochemical 
abnormality in Salla disease has been 
better elucidated. 


This investigation was supported by grants 
from the Sigrid Jusélics Foundation, the Founda- 
tion for Pediatrie Research, Helsinki, and the 
council for Medical Sciences, 
Finland. 
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central nervous system.* 


Clinical manifestations and course- 


of illness are quite variable and have 
led to a classification of subtypes 


based on these faetors. The more 


common disorder is referred to as the 


adult, nonneuronopathic form, or type 


1 Gaucher's disease. This form is 
often manifested by hepatospleno- 
megaly, pancytopenia, and erosion of 
the cortices of the long bones.’ The 
course of illness is usually described as 
“slowly progressive,” although clinical 
severity may vary considerably, and 
some individuals remain asymptomat- 
ic through late life.? In contrast, the 


rarer and more devastating form is. 


designated as infantile, neuronopath- 


ie, or type 2 Gaucher's disease. In | 
addition to prominent visceral mani- - 
festations, this form regularly fea- . 
tures neurological abnormalities man- — 
ifested by strabismus, ocular paresis, — 
hypertonicity, hyperreflexia, loss of © 
motor skills, seizures, and mental - 
retardation.'* Infants with this form 


of the disease typically die before the 
age of 2 years due to extensive central 
nervous system involvement.'* 

Laek of neurological involvement 
has been the primary faetor used to 
distinguish chronic nonneuronopathic 
Gaucher’s disease from the infantile 
form of the disorder. Since these two 
clinical syndromes are genetically dis- 
tinct, it has been presumed that they 
represent two separate disease enti- 
ties. This distinction has been blurred, 
however, by the finding of a small 
number of patients with an interme- 
diate disorder known as the juvenile 
form, and‘designated as type 3 Gauch- 
er's disease by some investigators. 
While more heterogeneous in their 





: nie and Diverse — 


clinical presentation, as & group these 
patients | also demonstrate central 
nervous system involverwert charac- 
terized by mental deterioration, be- 


havior disorders, and psychoses, ab- 


normal EEGs with or without convul- . 


give disorders, incoordinated jerky 


movements, and ocular abduction de- 
ficits.* This form of the disease has a 
more "subacute" course, with a child- 
hood onset and survival into early 
adulthood in some eases. Neurologie 





involvement is invariably preceded by 


a pattern of visceral storage of gluco- 
cerebroside typical of th» adult form 
of Gaucher's disease. 

In addition, isolated case reports 


. have also appeared describing adults 
-with 
Gaucher's disease who have developed 
- neurologic symptoms, sem 
companied ^ by. 


‘classical “nonneuronopathic” 





times ac- 
neuropathologic 
changes, late in life and long after the - 
more traditional visceral and bone 





involvement had. develeped."" The 


earliest of these had been challenged 
on grounds that they lacked adequate 
verification of anatomie findings and 


^ that diagnoses were made without 
— benefit of an assay to detect glucocer- 
ebrosidase  deficiency.* ' 


However, 
three recent reports have appeared 
that confirm the oecurrence of neuro- . 
logical disorders in adu ts with bio- | 
chemieally and histologi sally verified 
Gaucher's disease." The deficits re- 
semble those seen in the :uvenile form 
and have included generalized and 
myoclonie seizures, mental deteriora- 
tion, adventitious moverients, supra- 
nuclear gaze paresis, anc EEG abnor- 
malities. 

Although neurologic sbriormalities. | 
have been deseribed i in adult patients 

















Table 1.—Leukocyte and Serum Enzyme Activities in Proband With Gaucher's Disease and in Control Subjects 





Assay Conditions Activity, nmole/mg/hr 
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Buffer eg ST aR 
| meetin Controis* l 
Substrate Molar Detergent, % pree nanena Patient 
Concentration Concentration pH (Taurocholate) Mean Range | (Case 1) Reterence 
WBCs Glucocerebrosidase 0.5 mM 0.2 5.5 0.6 10.9 9.36-13.3 1.80 (10991) 12, 15 
£-glucosidase | . 
Microassay . 3.5 mM 0.2 5.5 0.6 3.06 2.82-3.27 0.28 (9.196) 16 
pH 5.5/taurocholate 2.5 mM 0.2 5.5 1.2 3.08 2.49-3.42 0.37 (12%) 12, 16 
Acid B-glucosidase 0.5 mM. 02 4.0 em | 128 0.99-1 62 0.11 (8.6%) 17 
Hexosaminidase (total) 0.7 mM 0.2 4.5 a 12.3 9.87-13.8 8.72 12, 16 
B-galactosidase — 0.7 mM 0.2 4.5 VL Ser 449 3.32-6.76 4.89 12, 16 
Acid phosphatase | 
MUP 1.25 mg/mi 0.4 4.5 4,980 4,380-5,500 4,090 12, 16 
PNP§ 5.0. mg/ml 01 4.5 7,790 6,850-8,370 6,300 18 
Serum Acid phosphatase |j 
MUPÍ 1.25 mg/m . 041 45 ee, 212 125-302 1,040 (488%) 12,16 
PNP$ 50. mg/ml - 0.1 4.5 oe 759 706-826  2,280(301%) 18 . 










“Alkaline phosphatase — 5.0 mg/ml 1,050-1,170 





*Controls were three normal adults. 
tPercent of the mean of the control value. 


14-Methylumbelliferylphosphate, the substrate used in the assay. 
&p-nitrophenyl phosphate, the substrate used in the assay. 


with Gaucher's disease, virtually no 
attention has been paid to possible 
psyehiatric abnormalities in this 
group. Perhaps behavioral disorders 
based on formes frustes of this rare 
neurologic involvement occur in some 
adult patients with Gaucher's disease. 
The present report describes a family 
in which classical, "nonneuronopath- 
ic” Gaucher’s disease developed, fol- 
lowed years later by dementing neu- 
rologic and atypical psyehotie disor- 
ders. Possible etiologic and nosologic 
implications of this association are 
discussed. 


REPORT OF CASES 


Cask L—The proband is a 41-year-old 
woman and college graduate who was 
admitted to Western Psychiatric Institute 
and Clinie, Pittsburgh, in July 1976 for her 
second episode of acute psychotie decom- 
pensation. Her clinical presentation was 
marked by prominent affective lability, 
depression with intermittent paroxysms of 
euphoria, paranoia, multiple phobias, so- 
matic delusions, and recurrent impulsive 
suicidal acts. (| 
. Medical. history disclosed that the pa- 
.. tient had received a diagnosis of "asympto- 
matie" Gaucher's disease at age 21. The 
trait had been established by bone marrow 
examination performed as a "sereening" 
^ test following the discovery of active 

< Gaucher's disease in her younger brother. 
Since that time she had gradually devel- 
oped easy bruising, frequent epistaxis, 
intermittent bone pain, and anemia. She 
had also sustained several major musculo- 


- skeletal injuries and had suffered two 
<- Spontaneous miscarriages. Intermittent 


E splenomegaly had been noted, especially 
. following acute infections. Radioisotope 
 seanning on two occasions had confirmed 
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hepatosplenomegaly, with the spleen re- 
ported to be three to seven times normal 
size. Over this same period, she had under- 
gone what her family described as a "per- 
sonality change,” consisting of inappro- 
priate impulsive behavior, affective labili- 
ty, promiscuity, sleep loss, and increased 
alcohol consumption. Her first psychotic 
episode had occurred at age 40 and was 
identical in symptomatology to the index 
episode. Each major exacerbation of her 
psychiatric condition followed physical 
injury er acute illness. 

Mental status examination at admission 
detected signs of intermittent confusion, 
diffieulty in concentration, concrete think- 
ing, irritable and labile affect, and 
complaints that she felt weak. Physical 
findings included slight hepatosplenomeg- 
aly, yellowish discoloration of the skin, and 
scleral pingueculae. Neurologie examina- 
tion disclosed mask-like facies, a resting 
tremor, and mild intermittent myoclonic 
jerking. Significant laboratory findings 
included platelet counts of 24,000 to 74,000/ 
cu mm, mild normocytie normochromic 
anemia, and roentgenographic evidence of 
moderate cervical osteoarthritis. Eleva- 
tions of acid phosphatase isoenzymes 
specific for Gaucher’s disease were demon- 
strated. In addition, marked deficiencies of 
leukocyte glucoeerebrosidase and acid 
P-glucosidase were found. These assays 
will be deseribed, and the results are given 
in Table 1. E. 

Cerebrospinal fluid findings and com- 
puterized tomograms of the brain were 
normal. An EEG showed sharp wave tran- 
sients over the right hemisphere, excessive 
generalized theta activity, and paroxysms 
of sharp and slow wave complexes that 
increased following photie stimulation at 
four cyeles per second.Neuropsychological 
testing demonstrated a Wechsler Adult 
Intelligence Scale (WAIS) full-seale IQ of 
95, with much intersubtest scatter and an 










ll-point discrepancy between verbal and 
performance scores (100 vs 89). Ability to 
maintain sustained attention was mpaired 
on a Trails Test, and a moderats loss of 
abstracting ability vas noted. 

The psychosis was re?raetory to high 
doses of both tricyclic antidepressants and 
phenothiazines, sing'y and in com ination. 
An exacerbation of the patient’s myoclonie 
jerking was observed during treatment 
with amitriptyline hydrochloride at doses 
of 100 to 300 mg/day. She made several 
attempts at suicide while in the hospital, 
one of which was complicated by difficulty 
in achieving hemostasis of self-inflicted 


-wounds due to thrombocytopenic. Conse- 


quently, a course of electroconvulsive ther- 
apy was initiated. After nine treatments 
she had achieved a satisfactory remission 
of her psychiatric symptoms. A communi- 


cation six months later indicated that she 


had resumed her career and hac experi- 
enced no recurrence of major depressive or 
psychotic symptoms. Hcwever, she had 
continued to experience intermittent con- 
fusion, diffieulty im concentraton, im- 
paired recent memory, and frequeat irrita- 
bility. : 

. Case. 2.-The  probard's 40-year-old 
brother had been hospitalized at Western 
Psychiatrie Institute and Clinie on three 
occasions between the ages of 28 aad 32. In 
addition, he had a history of psychiatric 
admissions to three other hospitals; each 
for an acute psychotic episode. The most 
severe of these fellowed a period of 
inereased psyehomotor activity, impulsive 
traveling, rapidly aiternating depression 
and elation, irritability, confusion, bizarre 
behavior, and poor social judgment. On 
admission he had demonstrated marked 
anxiety and depression, paranoid :deation, 
auditory hallueinations, pressurec speech, 
affective lability, and repetitive compul- 
sive rituals. Suicidal behavior was a promi- 
nent feature of each psychotic ep:sode. 
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| and excessive bleeding after dental extrac- 
tions. At mre 5@ she suffered intractable 
Anenorrhagea that required hysterectomy. 
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‘disorder ‘that vas ak isgnosed by d 
"elinieians as "Parkinson's disease." This 
coincided with tne onset of affective insta- 
lity for; "tfulness. snd social withdrawal 
rmdir a who- had previously been 
mergoUue, extroverted, and 
became increasingly 
dusimg her first psychiatrie 
ere 50, TS para- 
















| r was ; similar pem more 
| She. rad been bedridden and 
 ^umable to a for her personal hygiene for 
several menthe prie arto. hospitalization. In 
s , mie x erienced intermittent 
episodes of weakness: slurred speech, diplo- 
< pias e ‘memory, and increased 
confusion and disorientatior since her 
0 previous admission: 



























closed generalized mus- 
ni petal adema, enlarged 
, and considerable 
. E ninth rib. Turc 


in iu ‘of nn ex- 
t abdominal reflexes, as- 
ieft hand, and failure to 
vis smultaneous stimula- 
syed mask-like facies, fine 
coer extremities and 
shuffling gait, and 
the wrists, elbows, and 
ior. -antermittent dystonic 
treatment with psycho- 
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Family pedigree of patient with Gaucher' s disease and psychosis. 


tropic medicaticns. 

Neuropsychologieal testing detected evi- 
dence of intellectual deterioration, includ- 
ing a WAIS full-scale IQ of 84, with 
marked intersubtest scatter and a 17-point 
discrepancy between verbal and perform- 
ance scores (93 vs 76). There were deficits 
in abstract thinking, impairment of recent 
memory, and evidence of faulty visuospa- 
tial perception. Results of CSF examina- 


tion, nuclide brain sean, and ophthalmody- - 


namometry were normal An EEG dis- 
closed frequent diffuse paroxysmal bursts 
of 2 to 2!&-Hz delta activity and sharp 
transients, with greater abnormality origi- 
nating from the left temporal area. 

The patient’s psychiatric symptoms 
failed to respend to phenothiazines and 
tricyclic antidepressants. A transient re- 
mission followed eight electroconvulsive 
treatments, but shortly after discharge she 
began to show signs of relapse. Two years 
later she sustained an unexplained frac- 
ture of her left hip. Surgical repair was 
complicated by infection that caused her 
death at age 52. Unfortunately, autopsy 
studies were performed in a perfunctory 
fashion, and examinations that might have 
demonstrated evidence of Gaucher's dis- 
ease were omitted. Degenerative changes 
in the basal ganglia were noted. 


Additional Family History 


Two of the proband's maternal aunts had 
neuropsychiatric symptoms that had been 


Gaucher's Disease 

Possible Gaucher's Disease 
Psychosis, with Epileptiform EEG 
Extrapyramidal Movement Disorder 


Dementia 


Status Unknown 








treated at other institutions. One had expe- 
rienced the onset of a "parkinsonian-like" 

movement disorder and dementia, which 
were slowly progressive from age 36. She - 
died at age 55, after being bedridden for 
ten years. The other had beer hospitalized 
for recurrent psychotic épisodes. Although 
details of her illness were. lacking, an EEG 
report described asymmetriz sharp- and 
slow wave abnormality seen most promi- 
nently over the rignt temporal and bilater- 
al parietal-oceipital areas. There was no 
history of psychiatrie or neurologic disor- 

ders in paternal relatives. The proband’s | 
only other sibling. a 36-year-old woman, 
had been investigated for Gaucher's dis- 
ease, with negative results. She had shown 
no evidence of. neurepsychiatric impair- 
ment and was reportedly in excellent 
health (Figure). 


Biochemical Investigation 


































An extensive battery of enzymatic | 
assays was obtained during hospitalization - 
of the proband. The assays were performed 
on samples of serum and mixed leukocytes 
using methods reported previously, as | 
summarized in Table 1. * Theinitialdiag- — — 
nosis of Gaucher's disease that was made 
on the basis of Gaucher cells in bone — 
marrow from the proband was confirmed 
by glucocerebroside: 8-glucesidase deter- . 
minations on peripheral leukocytes. Using ` 
the labeled, authentic glweocerebroside — 
substrate, the patient's leukoeyte glu- .- 
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Signs and Symptoms 
Depression 
Affective lability 
irritability 
|. Confusion 
Impaired concentration 
Concrete thinking | 
 Dysmnesia 
Behavior disorder 
Psychoses 
Intellectual deterioration 
Parietal lobe signs 
Proprioceptive deficit 
Paroxysmal EEG abnormality 
Mixed seizure disorders 
Myoclionus 
. Facial immobility 
. Hypertonicity and rigidity 
Trismus — 
Facial tics and grimacing 
Asterixis 
Muscle wasting and weakness 




























Cerebellar incoordination 
EOM disturbances 
Hyperrefiexia 







B Table ?.—Neuropsychiatric Abnormalities in Gaucher's Disease" 


Current 
Pedigree 






Other Reported S 
Adult Cases 9n 


































* indicates present to a variable degree in some cases; + +, moderate involvement seen in 


many Cases; + + +, prominent involvement seen in the majority of cases; +, probably present ina 
single case; —, absent; and ?, presence or absence not determinable from case descriptions. 


cocerebrosidase value was only 10% of 
control values. With the fluorogenic sub- 
strate, 4-methylumbelliferyl-8-D-glucopy- 
ranoside, under three different assay 
conditions, her fi-glucosidase activity was 
similarly reduced (8.6% to 12.0% of control 


. values). The specific activities of acid phos- 
 phatase, £-galaectosidase, and hexosamini- 


‘dase were not elevated in the patient's 
leukocyte extract. However, as is the case 


for nearly all patients with Gaucher's 


. disease, her serum acid phosphatase level 

was elevated 3.01- and 4.80-fold, when 
assayed using p-nitrophenyl phosphate and 
4-methylumbelliferylphosphate, respec- 
tively.. The serum alkaline phosphatase 
value was unremarkable. 


COMMENT 


The main finding of this report is 
. the unusual coincidence of an atypical 
© familial psychosis, signs of neurologic 


. dysfunction, and adult-onset Gauch- 
- er's disease. While behavior abnormal- 


ities and psychoses have been de- 


scribed in individuals with the juve- 


`- nile form of this disorder, we believe 

that this is the first report of an 
association between psyehosis and 
adult-onset Gaucher's disease. The 
additional finding of diverse neuro- 
logic abnormalities in the affected 
siblings and their maternal relatives 
raises the possibility that this spec- 
trum of neuropsychiatric disorders 
. represents a relatively rare manifes- 
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tation of the inborn error of me- 
tabolism. The resemblance of these 
neurologic and electroencephalograph- 
ie abnormalities to those previously 
described in adults and juveniles with 
Gaucher’s disease (Table 2) lends 
tentative support to this hypoth- 
esis: &- 1:10.11 

Earlier reports of neurologie dys- 


function in adults with Gaucher’s 
disease focused on the occurrence of 


diffuse and paroxysmal EEG abnor- 
malities, mixed seizure disorders, 


 myoclonus, varying degrees of intel- 


lectual deterioration, adventitious 
movements, and’ ocular paresis.*? Al- 
though not emphasized by the au- 
thors, careful scrutiny of their case 
descriptions reveals the presence of 
some of the psychiatric symptoms 
seen in our patients. For example, 
Miller et al’ described affective labili- 
ty, catastrophic dysphoria, concrete 
thinking, and dysmnesia in neurologi- 
eally impaired adult siblings with 
Gaucher's disease. Kolodny? reported 
asimilar case in which "slowed menta- 
tion" and a progressive, nonpsychotic 
depressive syndrome figured promi- 
nently. Confusional features, irritabil- 
ity, and signs of intellectual deteriora- 
tion also occurred frequently in 
psychoses deseribed by Herrlin and 
Hillborg* in patients with the juvenile 
form of Gaucher's disease. 















The significance of neurologic and 
psychiatrie disorders in the maternal 
ancestry of our proband’s ped.gree is 
unclear. Earlier reports described 
cases of presumed adult-onset Gauch- 
er's disease in which extrapyramidal 
rigidity and facial immobility were 
present.'^" One of these verified 


neuropathological changes in the pu- 


tamen and caudate nuclei." However, 
the occurrence of Gaucher's disease in 
two successive generations is exceed- 
ingly rare," and it is possible that the 
previous generaticn suffered from a 
separate dementing extrapyramidal 


‘disorder, 


The discovery of neuropsychiatric 


symptomatology im adults wich bio- 


chemically proved Gaucher’s disease 


= may also represent the chance associa- 
tion of two unrelated or genetically 
linked conditions. On the other hand, 


increasing evidence that Gaucher's 
disease may occur in adulthood with 
CNS dysfunction suggests a need to 
reexamine certain gaps in our ander- 
standing of the classification and 
pathogenesis of this group of disor- 


ders.” With regard to current nosolo- 
‘gy, for instance, Fredrickson and 
Sloan’ state, "Freedom from signs of 


cerebral involvement is the sire qua 
non for classification of Type 1 Gauch- 
er's disease." If we were to app; y this 
dictum to our cases, as well as to 
others that we have reviewed,"" they 
then present prima facie evidence for 
classification as type 3, despite the 
onset of clinical symptomatolegy in 
adulthood. This point of view has not 
been universally adopted, however,’-* 
and for this reason we have avoided 
the numerical typology in referring to 
cases described in this report. 

. Moreover, although both “netrono- 
pathic” and “nonneuronopathic” |. 
forms of Gaucher’s disease are charac- 
terized by a severe deficiency of 
glucocerebrosidase, the biological sub- 
strate of divergent clinical manifesta- 
tions implied by this cichotomy is 
unknown. The resuits of enzymatic 





assays of serum and leukocytes from 


our index case disclosed no major 
differences. from values seen in most 
other adults with Gaucher’s disease. 
The degree of profound glucocer2bro- 
sidase and B-glucosidase deficiencies 
did appear to be out. of proportion to 
observed systemic manifestations, 
and Kolodny’ reported a similar find- 
ing in a young adult patient with 
Gaucher’s disease, depressive symp- 
toms, and neurologic impairment. It is 
unclear, however, whether this pat- 
tern is related to CNS involvement in 
such cases. 

Alternative hypotheses of heurono- 


Gaucher's Disease—Neil et al | 



























































































































































































chronic Gaachers 


1975. 














Hu ‘the infantile 
d: quantitative dif- 
> deg ee of glucocere- 





ef a labie  -glucosi- 
js increases of a 
dat E ive diners en- 


ried Di DS feds): The 
nore Disease, - r New 


fake “PO: Newrelogical 
form of Gaucher's disease. 
) 8k EN. 54, 1962. 

uer Iz; Kanfer JN: Gaucher's 
f: o in adult siblings. 





vessive aaie epilepsy 
sease in an adult. J Neurol 


l ! eneral principles, and tech- 
niques. of case i a carrier testing, and 


shana Peeters 





ctic zwnolioy f "the Shingo 
New ‘York Lies: Puilishine Co, 1977, pp 1-38. 
-Sofer D, et al: Central 
nerv ous dete. eom p icat on in a patient with 
Rn Sur Neurol 13:161-115, 








8 Teikum & 


ad / 146-170-190. 1944. 
b Froehlich A: Un cas de 
jer de Tacul avec syndrome de 
en tön, et rigidité du ty pe 
i: membres inférieurs. 





findings in support of these notions 
await confirmation, and the question 
of a specifie biochemical profile in 
adults with Gaucher's disease and 
CNS impairment cannot be resolved 
from currently available data. It is our 
hope, however, that this report will 
provide heuristie impetus for future 
studies of the nosology, biochemistry, 
and neuropathology of atypical forms 
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Basilar Artery Occlusion in Childhood 


Report of a Case 


Koreaki Mori, MD; Soichi Miwa, MD; Takaho Murata, MD; 





Atsushi Okumura, MD; Hajime Handa, MD 





i Besilar_ artery occlusion is rare in 


^^ childhood. We are reporting a 


case in a 13-year-old boy, with an | 
analysis of the relevant literature. uit 


REPORT OF A CASE i 

A 13-year-old. boy developed. a. slight 3 
March 8, 1977. Right hemiparesis suddenly 
oceurred when he arose on the morning of 


Mareh 12, The upper extremity was 
completely paralyzed, but he could walk 


without aid. He could not speak. His level — 


of consciousness. gradually deteriorated 
and he became restless. He was admitted 


to the hospital on March 18, The patient 


moved the left-sided extremities restless! y. 
He turned to the right lateral position 
whenever he was placed on his back. He 
complained of headache. Nausea, vomiting, 


. and fever were not present. There was no 
Spontaneous speech. He nodded to say 
“yes,” and shook his head to say "no." The 
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pulse rate was 66 beats per mi VR 


equal on the two sides. Blood pressure was 


98/50 mm Hg. Respiration was reg 
heart sounds were normal Pupils 


complete. Ocular movements were full. No 


ptosis or nystagmus was noted. Right | 


hemiparesis, more pronounced in the upper 
than in the lower extremity, and facial 
paresis of the eentral type were present. 
Babinski's sign was present on the right. 


There was no atrophy or fasciculation of 
the tongue, but it deviated to the right 


when protruded. The soft palate and uvula 


moved well, but gag reflex was absent. 
Marked hoarseness was noted. Abdominal _ 
_ reflexes were absent on the right. Muscle - 
stretch reflexes were normal and equal on. : 
 . the two sides, The patient responded to. ` 
Complete blood cell counts showed leuko- 
.. eytosis. Antistreptolysin O titer was 333 
units. Erythrocyte sedimentation rate was 
moderately accelerated. Urinalysis, chest 
and skull roentgenograms, ECG, and EEG - 


were all within normal limits. Opening 


pressure on lumbar puncture was 126 mm - 
H,O. The cerebrospinal fluid was clear and 
. €olorless, with a normal blood cell eount and 


chemistry. Cultures of the cerebrospinal 


. fluid and arterial blood were negative... 


Cerebral angiography was performed on 


March 23, 1977. Bilateral brachial angio- - 


grams showed tapering and occlusion of 


the basilar artery distal to the origins of. 
the anterior inferior cerebellar arteries 


(Fig 1) The posterior inferior cerebellar 
artery and superior cerebellar arteries 
were clearly seen. An anastomosis between 
the anterior inferior and the superior cere- 
bellar arteries was observed. Carotid 
angiograms demonstrated a normal course 
of the anterior and middle cerebral arter- 
ies. The posterior cerebral artery, the 







arand 
| pus were 
equal Light reaetion was prompt and. ~ 


. bifurcation of the basilar artery, and the 
. Superior cerebellar artery were filled 
through the dilated posterior communicat- 
ing artery. A computerized tomographie 
‘sean on April 2, 1977, showed an area of 
-> decreased density in the ventral portion of 
the left side of the pons. It was not 
enhanced by contrast injection (Fig 2). 
The cause of the basilar artery occlusion 
. was not found. The patient was treated 
_ conservatively with dextran 40 (Rheoma- 
X erodex), 500 ml in intravenous drip infu- 
sion, aspirin, 1.5 g orally, and proxyphyl- 
line, melilotus extract, and rutin (Theo- 
. Esberiven [Japan] no comparable US 
-. product), four tablets orally daily, begin- 
ning six days after admission. He spoke 


spontaneously the next day. Thereafter, 


| the symptoms improved gradually. He 
` started to move the right upper extremity 
in four days. Weakness of the lower 

extremity improved substantially. On dis- 


charge on April 23, 1977, speech and mental 
State were normal, and he could walk and 
take care of his own needs. 

Cerebral angiography was performed 
again on. April 18, 1977. A left vertebral 


angiogram by the Seldinger method 


showed an irregular lumen of the left 
vertebral artery at the level of the first 
cervical spine and an ocelusion proximal to 
the origin of the postericr inferior cerebel- 
lar artery. A right vertebral angiogram 
showed filling of the basilar artery just 
distal to the origins-of the anterior inferior 
cerebellar arteries, but the filling of the 
basilar artery was poor when compared to 
the angiograms or admission. The distal 
portion of the left vertebral artery was 
filled in the retrograde fashion, but the left 


- posterior inferior cerebe lar artery was mot 


demonstrated. The CT sean obtained on 
April 22, 1977, was almost the same as that 
obtained on April 2. 
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Fig 1.—Bilateral brachial angiograms, arterial phase, showing 
occlusion of basilar artery with tapering (arrow). Left. Half-axial 
view. Right, Lateral view. 





SOMMENT 


In contrast =e the well-documented 
and frequent oecurrence of basilar 
artery occlusion in adults,"* to our 
knowledge omy 17 cases have pre- 
viously been reported in enildhood 
(Table). Four patients were under the 
age of 5, five under the age of 10, and 
nine under the age of 16. Ther2 was no 
particular age distribution. The sex 
ratio is approximately three males to 

&-- one female 

The eauses of basilar artery occlu- 
sion in ehidmen have included the 
following: X c»ugeniialj*^ embo- 
lism,**' arteritis of the basilar 
artery," sepsis, folowing strepto- 
eoecal | infecten,^ and  idiopath- 
jc? 11.17 

Five of 1* cases in children occurred 
with transert attacks of basilar 
insufficiency.“ ^" When a patient 
with frequent seizures or attacks of 
flaccid moter weakness since 4 months 
of age? anc a patient with repeated 
Babinski-Nagectte’s syndrome-like 
attacks ^ were added, seven cases 
showed transi-nt basilar insufficiency 
attacks. In chibthood, the attacks seem 

Ln to be less frequent than in adults, but 
clinical symptems are about the same. 
The common ftia! symptom in chil- 
Gren is distur»ance ir eonsciousness. 
The trzad—4isarbanee in conscious- 
ress, hemiplegia or tetraplegia, and 
pupillary abmermalities—were seen in 
more than half ef the cases. The symp- Fig 2.—Computerized tomographic scan showing area of decreased density in ventral 
toms are.usu-l|y bilateral and may portion of left side of pons, which was not enhanced by contrast injection. 
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Okada et al,’ 1961 
Fowler,’ 1962 - 


Kowada et al,’ 1962 





Matsumoto et al,” 1977 — 
Present case 


show substantial remission. 

The localization of infarction due to 
basilar artery occlusion in children 
was verified by autopsy in four cases. 
The lesion was found in the midbrain 
in three eases, in the pons in two cases, 
and in the thalamus and cerebellum in 
one case each. 

The definitive diagnosis is made by 
vertebral angiography.?**«* Basilar 
artery oeclusion is confirmed in the 
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4. Moscow NP, Newton TH: Angiographie 
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| Age/Sex 








7 yt/M 





‘Komatsu,’ 1964 | | 16 yr/M | Embolism Died. 
‘Schechter & Zingesser,’ 1965 Not given Survived — 
Dooley & Smith,” 1968 6 yr/M idiopathic Survived 
Ouvrier & Hopkins," 1970 9 yr/M Arteritis Survived - 
4 yr/M Idiopathic Survived - 
i 14 yr/M Embolism Survived 
DeVivo & Farrell,” 1973 Congenital Survived 
Shimizu et al,? 1973 6 yr/M B-Streptococcal Survived. 
MM infection a; 
Moscow & Newton,’ 1973 10 yr/M Not given Survived | 
Marsden," 1974 . 8 yr/F Arteritis. Died 
Sakata et al," 1975 10 yr/M Congenital Died —— 
Ackerman et al,'5 1977 10 yr/M Idiopathic Survived - 








“9 yr/M 
—.13 yr/M 








Reported Cases of Basilar Artery Occlusion in Children —7— 


Etiology 
Congenital - 






Survived 
Died | 





















Not given Survived 





































Idiopathic 
idiopathic 







Survived u 


presence of reflux of contrast medium 
down the contralateral vertebral ar- 


tery and opacification of the ipsilater-- 


al posterior inferior cerebellar ar- 


tery."'* Angiographically the follow- 
ing should be differentiated from. 
basilar artery occlusion: (1) develop- 
mental vascular anomalies, eg, hypo- 


plastic vertebral artery on one side, 
duplication of the basilar artery, 
persistent carotid-basilar channel 
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hypoglossal artery; (2) laminar flow; 


and (3) spasm of the vertebral and 


basilar arteries. Therefore, bilateral 
vertebral angiography and carotid 
angiography should be performed for 
the diagnosis of basilar artery occlu- 
sion. The finding of collateral circula- 
tion characteristic for basilar artery 
occlusion may facilitate differential 
diagnosis. 

Basilar artery occlusion should be 
differentiated from other conditions 
that cause sudden onset of hemiplegia 
or tetraplegia. When the principal 
manifestation is hemiplegia, it should 
be differentiated from lesions in the 
territory of the internal earotid 
artery, such as vascular malforma- 


tions, arterial or venous occlusions, 
. encephalitis, brain abscess, and intra- 


tumoral hemorrhage. When basilar 


occlusion occurs with tetraplegia, it 


must be differentiated from encepha- 
litis, acute poliomyelitis, hypertensive 
encephalopathy, brain-stem hemor- 
rhage, and certain food poison- 
ings.'-?* 

Prognosis of basilar artery occlu- 
sion in adults is poor. Conversely, 
there were only five fatal cases in 18 
children; hence the prognosis for life 
is better in the young. 
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proved. Over the ensuing 
the: thyraid function values 
ommal amd the patient no 
. longer needed any anticholinesterase 
drug. At presert, she is functionally 
` normai except fer müd defects in eye 
-movement and s&e takes no medication. 
Physicians saeuid consider treating 
patients who beve several concurrent 
. autoimmune diseases with prednisone to 
. gee if ell conditioas can be brought under 
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of a Pati With Myasthenia | 
"perthyroidism, and Polymyositis 


M yasthenia gravis, à disease char- 


acterized by weakness and easy 


fatigability of skeletal muscles in - 
which over 75% of patients have an - 


IgG antibody that binds close to the 
acetylcholine receptor at the neuro- 
muscular junction,’ has been asso- 
ciated with several conditions of 
presumed autoimmune nature. These 
include thyrotoxicosis,"^ thyroiditis,"" 
rheumatoid arthritis," systemic lu- 


pus erythematosus, ^" Sjogren’s | 


6.10,12.18. 


disease, pernicious anemia, 


pemphigus vulgaris, ^^ multiple seles 
| rosis," ?* ulcerative colitis, ° and poly- 
~ myositis.” 


The association of myasthenia 
gravis with these conditions suggests 
that they all may be manifestations of 
a more fundamental pathogenic dys- 
immune mechanism that might be 


. amenable to treatment with predni- 


sone or thymectomy. 


- . : We describe here a patient who had 


clinical and laboratory features of 
three diseases—myasthenia gravis, 
hyperthyroidism, and polymyositis 
(inflammatory. myopathy), all of 
which responded to treatment with 
high-single-dose alternate-day pred- 
nisone followed by thymectomy. 


REPORT OF A CASE 


A 40-year-old waitress was in good 
health until August 1973, when she noted 
that she tired easily and had occasional 
double vision during the early morning 
breakfast rush at work. In January 1974, 





she experienced double vision several times 
daily and also noted dreoping of both.. 


trouble with swallowing and talking, espe- - 
who noted a positive response to intrave- 


_ prescribed pyridostizmine bromide (Mesti- 
mon), 60 mg four times daily. While she 


l .vousness, and ke 
‘to her initial neuromuscular sympto 


| thyroidism. With this treatment, her 


 pyridostigmine to control the myasthenic: 


eyelids. Two months later, she developed - 


cially in the late evening. Because of these © 
difficulties, she consulted a neurologist, - 


nous injection of edrophoniam chloride and. 


took this zntieholinesterase drug, she 
noted less fatigability and less double» 
vision. Around May 1974, unusual and - 
excessive sweating, hand tremor, palpita- 
tions, increased appetite, irritability, ner- 

d keat intolerance were added. 








menstrual pattern. Over the next two 
months, her weight decreased 13.6 kg. She .- 
returned to the neurologist who had. 

treated her previously and received propyl- 
thiouracil, 200 mg twice daily, for hyper- 






nervousness and palpitations decreased - 
but she continued to lose weight despite a 
voracious appetite. Meanwhile, her neuro-. 
muscular disease appeared to be getting | 
worse; she required increased amounts of 


symptoms. Ey the end of August 1974, she. 
was taking 1,200 mg daily, with only. 
moderate control of the myasthenia. A few — 
days prior to:admission in September 1974, - 
she became so weak that she could not rise. 
from the flocr or wa k. Her speech was low - 
J, and excessively soft. On’ 
day of admission, she had. marked. pto: 
complete immobility of the eyes, and 
eral exophtüalmos. Neck and prox 
muscles were not tender on palpation 
were weak and fatigued easily by rep 
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pitched, nasa 
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. hafids and hyperactive muscle stretch 
- reflexes. Pulse rate was 146 beats per 
minute. Vital eapacity was reportedly 600 
ml, and she had trouble breathing. The 
thyroid gland was diffusely enlarged with- 
out bruits. The remainder of the physical 
- and neurological findings as. well as her 
personal and family history were unre- 
. markable, Intravenous injection of 8 mg of 
. edrophonium chloride gave temporary im- 
` provement in speech, breathing, and facial 
. expression, but proximal muscle weakness 
. and ocular symptoms did not respond as 
.: well. | 

—: Laboratory values were as follows: 
SGOT, 122 IU/liter (normal, 5 te 30 IU/ 
liter; SGPT, 120 IU/liter (normal, 5 to 35 
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tive testing. Facial expression was de- —. JU/liter); creatin p 
creased and she had a trigrooved tongue, 
There were tremors of both outstretched 


Thyroid Function Studies ina Patient With Myasthenia Gravis, Hyperthyroidism, 
| |. and Polymyositis | 


immunoassay, T, 























84 IU 


hse 


e phosphokina 
 IU/liter 


hr). Serum magnesiam level was 1.2 mg/dl 
(normal, 23 mg/dl) and remained low 
throughout the hospital course. A thyroid 
sean after intravenous administration of 
2.38 mCi of sodium pertechnetate Te 99m 
showed an asymmetric thyroid gland with 
a large left lobe and uneven distribution of 
the radionucleid material within the gland, 
without apparent focal abnormalities. 
Triiodothyronine (T.) resin uptake was 
57% (normal, 35% to 45%); serum thyroxine 
(T.) level, 19.2 ugd] (normal, 45 to 11.5. 
ng/dl), four-hour iodine 131 uptake, 45.3% 
(normal, 3% to 139); 24-hour iodine 131 
uptake, 68.2% (normal, 7% to 32%). Long- 
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Course of iliness and management. 


fee 
erum. 
lactic dehydrogenase, 260 units/ml- (nor- 
mal, 75 to 175 units/ml); and ESR, 44 
 mm/hr (normal for females, 0 to 20 mm/ 
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acting thyroid stimulator (LATS) hormone 


was not determined. Table 1 shews the 
results of serial tests of thyroid function. 

Electrocardiogram showed sinus tachy- 
cardia. A chest roentgenogram and tomo- 
gram of the anterior mediastinum showed 
no abnormalities. Mctor nerve conduction 
velocity of the right median nerve was 65 
m/s and of the right peroneal nerve 50 m/s, 
both within normal range. Electromyogra- 
phy with monopolar needle electrodes of 
the right deltoid, biceps, triceps, iBepsoas, 
quadriceps, anterior tibialis, gastrocnemi- 
us, and extensor digitorium brevis muscle 
demonstrated many smal-amplitude mo- 
tor unit potentials (less than 500 &V with 
duration of 3 to 10 ms). Small polyphasic 
motor unit potentials were also seen in all 
muscles tested. No fibrillations, fascicula- 
tions, or. pseudomyotonic discharges were 
noted. Neuromuscular transmission test 
with repetitive stimulation of peripheral 
nerve could not be performed because the 
patient became fatigued and developed 


. respiratory distress. 


A muscle biopsy specimen from the left 
biceps muscle, processed histochemically 
by methods described previous! y, showed, 
on modified Gomori trichrome stain, a 
small focal collection of monocytic inflam- 
matory cells in the endomysial region. 


Type I fiber atrophy was also present on 


adenosine triphosphatase stain (pH 9.4) 


and reduced nicotinamide adenine dinu- 
cleotide-tetrazolium reductase. No other 


abnormalities were noted. 

The following laboratory results were 
normal or negative throughout the hospital 
course: complete blood cell count and 
differential cell counts, BUN value, serum 
glucose, calcium, electrolytes, creatinine, 
and bilirubin values, rheumatoid factor, 
lupus erythematosus preparation, VDRL, 
serum protein electrophoresis, and immu- 
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rochosesis and antinuclear anti- 
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Following admission, we irereased the 
idostizmise dosage to 1,380 mg daily. 
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.Drachmar^; 73) adverse effect of the 
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days cf compte bel rest in a quiet room, 

without change of medications, sne grad- 
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x ‘tenth week of treatment. 
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lorger writable. nervous, or intoler- 
hean the-hand tremor and ayperre- 
da diszppesred. She was discharged 
ifter ten weeks of hospitalization and was 
‘cllowed uz closely as an outpatient. Over 
the p severs] weeks, she experienced 
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tive measure for possible thyroid storm 
during or immediately after the opera- 
tion. 

At operation, a large, elongated thymus, 
measuring about 15 em in length, with each 
lobe 2.5 em long, was removed. Tissue from 
the isthmus of the thyroid gland was 
normal. The thymus gland showed promi- 
nent replacement by adipose tissue with 
remnant strains of thymie lymphoepithe- 
lial tissue without germinal centers. The 
postoperative course was uneventful ex- 
cept for infection of the surgical wounds, 
which responded to a ten-day course of 
antibiotic treatment. Following thymecto- 
my, propranolol was gradually discontin- 
ued without complications. 

She continued to take prednisone, 100 
mg every other day, until November 1975, 
when the dosage was gradually tapered (5 
mg over two weeks) In May 1976, while 
taking 40 mg of prednisone every other 
day, she noted reappearance of hand 
tremor, sweating, and nervousness. Her 
pulse rate was 96 beats per minute; 
reflexes were hyperactive, with two to 
three beats of ankle clonus. The remainder 
of the neurological and physical findings 
remained unchanged. Prednisone dosage 
was increased to 50 mg every other day; 


one month later, the hand tremor, sweat- 


ing, nervousness, hyperreflexia, and ankle 
clonus disappeared. Around April 1977, her 
prednisone dosage was gradually tapered. 
Since October 1977, she has taken no medi- 
cine and has had no symptoms and signs of 
myasthenia gravis or hyperthyroidism. 
Thyroid function remains within normal 
limits (Fig 1). 


COMMENT 


Polymyositis is found in about 20% 
of patients who have myasthenia 
gravis.” The usual evidence for poly- 
myositis includes skeletal muscle 
weakness not responsive to anticho- 
linesterase drugs, elevation of serum 
muscle enzyme levels and erythrocyte 
sedimentation rate, and inflammato- 
ry myopathy on muscle biopsy speci- 
men—findings partially present in our 
patient. Although a small collection of 
inflammatory cells in the muscle biop- 
sy specimen alone is not sufficient to 
establish the diagnosis of polymyosi- 
tis in our case, the elevated serum 


enzyme values, particularly in the 


presence of hyperthyroidism, in which 
serum enzyme values are usually low 
or normal,” imply that we had encoun- 


tered an underlying myopathic pro- 


cess of an inflammatory nature. This 
argument is augmented by the fact 
that the patient’s serum muscle 
enzyme levels returned to normal 
concentrations two weeks after alter- 
nate-day prednisone therapy, at a 
time when her hyperthyroidism and 
myasthenia were still active. Similar 
responsiveness was found by Johns et 
al? in their series of 19 patients, all of 


whom had a reduction of serum 
muscle enzyme values and marked to 
moderate clinical improvement ,fol- | 
lowing the initiation o7 certicosteroid 
therapy. | 

Hyperthyroidism is found in about 
5% of patients who have myasthenia 
gravis, an incidence approximately 50 
times that expected n the general 
population.?* The reasons for this asso- 
ciation are not clear. but the two 
conditions share a host of similar 
immunological abnormalities, includ- 
ing focal collection of lymphocytes in 
muscle," germinal centers in thy- 
mus,®* and abnormal zireulating im- 
munoglobi G  (I1g3)  autoanti- 
bodies.'^? In hyperthyreidism, the IgG 
autoantibody, also known as long- 
acting thyroid stimula-or, is directed 
against antigenic determinants close 
to the thyrcid gland's receptors for 
pituitary thyroid stimulating hor- 
mone.” In myastheria, the IgG 
autoantibody is cirecte] against anti- 
genic determinants close to the post- 
synaptic acetylekoline ~eceptor at the 
neuromuscular jenctior..’ 

Hyperthyroidism and myasthenia 
also share a statistically significant 
increase in the freqiency of the 
human major histocompatibility anti- 
gen, HL-A&, in young adults,” 
suggesting that a common genetic 
constitution may increase susceptibili- 
ty to either disease. Since hyperthy- 
roidism has been shown to reduce 
muscle-membran2 potential and the 
amplitude of miniature endplate po- 
tentials,” excessive blood levels of 
thyroid hormones tend by themselves 
to worsen the myasthenie defect in 
neuromuscular transmission. It is pos- 
sible, therefore, that some patients 
with latent myasthenia develop clini- 
cal apparent disease solely because of 
the adverse effect of thzroid hormone 
on neuromuseular transmission. 

In the majority of cases, thyrotoxi- 
cosis precedes the development of 
myasthenia, sometimes by as much as 
five years. Usually, the severity of 
the two conditiors is directly related, 
but in approximately 2% of patients, 
there is an unexplainec inverse rela- 
tion—imprevement in myasthenia fol- 
lows the onset of hyperthyroidism or 
worsening of myastheria follows the 
remission ef hyperthyreidism." 

A few reports nave suggested that 
measures suppressing the immune 
system may be effective in hyperthy- 
roidism,"" and severa. reports indi- 
cate that such measures are effective 


in myasthenia.*”® Snycer et al/* for o» 


instance, showed that a éecrease in 
serum LATS leve: followed corticoste- 


roid therapy, and Werner and Plat. = 
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- man" reported remission of hyperthy 
. roidism in five patients with G 
- disease who received large doses of 
|. prednisone over several months. Vej- 
. jajiva^ treated nine patients who had 
.. myasthenia and hyperthyroidism with 
. high-single-dose alternate-day pred- 
. nisone. In all patients, the improve- 
ment of myasthenic weakness oc- 
 eurred by the second or third month. 
. Five of six patients remained euthy- 
. roid six months to a year after the 
^ prednisone was stopped. 

. . In view of the good result reported 
. here and the high incidence of hypo- 
."thyroidism following the radioactive 
‘iodine and surgical treatment of 
thyrotoxicosis," we think patients 
. who have myasthenia, hyperthyroid- 
- ism, and polymyositis should be ini- 





_ tially treated with prednisone to 
— discover if all the clinical abnormali- 


ties of each condition may be 
corrected with this single simple ther- 
apy. After the diseases are controlled 
by prednisone, thymectomy (now rec- 
ommended for most patients who 
have myasthenia gravis") ean be 
performed with relatively little risk to 
the patient. In addition, thymectomy 
. may also aid restoration of thyroid 

. function to normal, as was illustrated 


by DeGroot et al" in a patient who 


." had both myasthenia gravis: and 
© hyperthyroidism. | 


Nonproprietary Name and 
Trademarks of Drug 


Prednisone— Delta-Dome, Deltra, Delta- 
 8one, Meticorten, Paracort, Servisone. 
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Romberg test was positive. Vertical and 
horizontal nystagmus were observed on 
upward gaze and on left lateral gaze. 
Laboratory examinations revealed slight 
elevations of protein-bound iodine level 
(10.9 ug/ml) and thyroxine-binding globu- 
lin capacity (27.5%), but hyperthyroidism 
was ruled out. Motor nerve conduction 


e A case cf giant axonal neuropathy 
showed evidence of CNS involvement. 
(Asch Neure! 36:107-108, 1979) 


re eases of giant axonal neurop- 

athy have been reported since the 
first case was described by Asbury et 
al."* 


REPORT @F A CASE 


A 5-year-cld Japanese boy with curly 
hair sinee birth appeared to be normal until 
age 3, when his gait became clumsy. At age 
5, pes equinus appeared bilaterally. At age 
6, clumsiness in buttoring and writing was 
detected. iltheugh he could stand up with- 
out assistance of the upper extremities, he 
could only climib stairs step by step. 

Examination on admission at age 6% 
years disclosed weakness and atrophy of 
the legs. Gait was waddling and unsteady, 
and he could rt walk on heel or toe or in 
tandem fashion. Vibratory sense was 
redticed ir the legs. Muscle stretch reflexes 
were reduced in the arms and lost in the 
legs. Babmsk#s: signs were not present. 
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Fig 1.—Sural nerve biopsy specimen. Some large axons with thin myelin sheaths are 
seen; largest measured 32 y in diameter in transverse section (arrowhead) (toluidine 
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velocity was slightly redaced in the ulnar 
nerve (41.7 m/s) and substantially reduced 
in the peroneal nerve (15.2 m/s). Sensory 
nerve conduction velocity was not mea- 
surable. Electromyograpny showed high- 
voltage, long-duration, pelyphasic units in 
the distal lower extremities. Electroen- 
cephalography shewed paroxysmal sharp 
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Fig 2.—Ultrastructure of sural nerve. Giant axon approximately 20 y in diameter with neurofilamentous masses. Neurotubules 
and mitochondria are displaced to marginal zone of swelled axon (uranyl acetate and lead citrate, x 7,000). 
waves in the left parietal region. al," were observed in some Schwann cells ing changes. We emphasize the 
Electronystagmography demonstrated of both myelinated and nonmyelinated involvement of the CNS in this case, 
gaze nystagmus. Auditory brain stem fibers. Onion-bulb formations were ob- ^ as evidenced by clinical findings and 
response showed latency delay, as long as 1 served in moderate numbers. Unmyeli- by electronystagmography and the 
ms, between waves I, II, and V. nated fibers also showed degenerative auditory brain stem response, which 
Biopsied tissue from the left gastroc- changes. sr eei tionn dim bf 
nemius muscle disclosed angulated atro- eer NA 1n Wang n " y 
phic fibers, central core fibers, and target COMMENT tween brain p din e m o 
fibers. The left sural nerve biopsy speci- A diagnosis of giant axonal neurop- jab Wing ae v ear nuc "irs he s e 
men showed axons of large diameter with athy was made from the characteristic interior colliculus, respectively. Cen- 
thin myelin sheaths, the largest measuring fle E tral nervous system function should 
(UE findings in the sural nerve and the ; ae 
32 p (Fig 1). In longitudinal sections, — «001 features. The presence of be examined carefully in this dis- 
enlarged parts of axons were segmental. : TO p hi h ease. 
Ultrastructurally enlarged segments of | 9nion-bulb formations, which have 
2 axons. were filled with neurofilamentous NOt, to our knowledge, been reported Kimitaka Kaga, MD, performed the electro- 
" masses (Fig 2). Abnormal accumulations of previously, suggests a remyelinating ^ mnystagmography and auditory brain stem 
; 100-A filaments, described by Prineas et ^ process after segmental demyelinat- response testing. 
E References 
5 1. Asbury AK, Gale MK, Cox SC, et al: Giant abstracted. Neurology 23:429, 1973. Giant axonal neuropathy: Involvement of periph- 
axonal neuropathy: A unique ease with segmen- 5. Igisu H, Ohta M, Eosokawa A, et al: Giant eral nerve, myenteric plexus and extra-neural 
tal neurofilamentous masses. Acta Neuropathol axonal neuropathy: A clinical entity affecting the area. Acta Neuropathol 39:261-269, 1977. 
20:237-247, 1972. central as well as the peripheral nervous system. 9. Schochet SS Jr, Chesson AL Jr: Giant axonal 
2. Berg BO, Rosenberg SH, Asbury AK: Giant Neurology 25:717-721, 1975. neuropathy: Possibly secendary to vitamin B, AS 





axonal neuropathy. Pediatrics 49:894-899, 1972. 
3. Carpenter S, Karpati G, Andermann F et al: 
Giant axonal neuropathy: A clinically and 
morphologically distinct neurological disease. 
Arch Neurol 31:312-316, 1974. 
4. Carpenter S, Karpati G, Andermann F, et al: 


. Giant axonal neuropathy: A second case, 


108 Arch Neurol—Vol 36, Feb 1979 


6. Ouvrier RA, Prineas J, Walsh RDK, et al: 
Giant axonal neuropathy: A third case. Proc Aust 
Assoc Neurol 11:137-144, 1974. 

7. Bolshauser E, Bischoff A, Isler W: Giant 
axonal neuropathy: Report of a case with normal 
hair. J Neurol Sci 31:269-278, 1977. 

8. Gambarelli D, Hassoun J; Pellissier JF, et al: 


malabsorption. Acta Neu»opathol 40:79-83, 1977. 

10. Prineas JW, Ourvier RA, Wright RG, et al: 
Giant axonal neuropathy: A generalized disorder 
of cytoplasmic microfilament formation. J Neu- 
ropathol Exp Neurol 35:458-470, 1976. 


Giant Axonal Neuropathy—Mizuno et al 














»sage of phenytoin can 
mined by a pharmaco- 
plotting the rate of 
nenytoin acid against 
esna clearance rate, we 
pa mum rate of metabo- 












Y: tabolism was one half - 
or. phenytoin. and then 


aelis- 





osage of phenytoin in a 
| * with uncontrolled idio- 
gener ui-ed seizures and in- 

gtabodiem. of phenytoin. The 
eem; ure free on & regimen 


; € inan ae clinic. 
25109-110, 1979) 


ects. Sele i in 
sojective stems from 
envtoin is eliminated 
: ribed hy Michaelis- 

















390 zxe:of pbenytoin sodium 
y cemneluded that genetic 
Hu awt che effect of satura- 

tion kek ae much more important 

in determmir = steady state pheny- 
toin plasma trations than are 








age, weight, height, and sex. Thus, a 
meshod thet taxes into aecount inter- 
subject variators in the elimination 
of phenyt ans needed to design an 





a a ticanulsant dosage regi- 

















a 1 Phawnacy, ee of 
awkins and Ludden), and 
“harmarology (Drs Hawkins 
jr euroopgy (Drs Hoffman and 

* ef Texas Health Science 


g of Pharmacol- 
mey © Program, University of 
Cen ter, 7703 Floyd Curl Dr, 
2484 (Or Hawkins) 


Tawliss PharmD; Thomas M. Ludden, PhD; Steven F 


-Menten ecuation to 


E a a | 





le abolism of Phenytoin 


of Calculating Proper Dosage 


The pharmacokinetic method de- 
scribed in this article can be used for 
making safe and accurate dosage 
adjustments in patients with plasma 


phenytoin levels outside the thera- 


peutic range. What is more, the meth- 


od may be useful in identifying 
patients rapidly metabolizing pheny- 
toin and subsequently used to opti- 
mize their dosage regimens. Before 
Increasing the dose of phenytoin in. 
any patient, poor compliance and 
malabsorption must be ruled out.as . 
possible mechanisms for low plasma | 
phenytoin levels. i 


REPORT OF A CASE 


A 48-year-old, 30-kg man with uncon- 


trolled idiopathic generalized seizures had 


been receiving phenytoin sodium, 100 mg 


four times a day, and phenobarbital, 30 mg 
three times a day, for two years. Despite 


this therapy, the patient was having grand 


mal seizures one to two times per week. 
Serial serum phenytoin levels were low, 
ranging from 2.8 to 6.3 pg/ml. Plasma 
barbiturate levels were eonsistently within 
the therapeutic range (10 to 20 ug/ml). 

In an outpatient neurelogy clinie, 400 mg 
of phenytoin (Dilantin) sodium was orally 
administered to this patient in a single 


dose. Drug administration was uninter- 


rupted for at least two weeks prior to the 
study. Urine was collected for the next 24 
hours and assayed for 5tp-hydroxyphenyl)- 


5-phenylhydantoin (HPPH), the primary | 


metabolite of phenytoin. The assay results 
indicated that 294.8 mg (74%) of the admin- 
istered dose was recovered as the HPPH 
metabolite, indicating normal absorption 
and suggesting increased metabolism. 
The patient was then admitted to a 


hospital for pharmacokinetic evaluation of 


his phenytoin metabolism. During the first 
two days of hospitalization, the patient 
continued to receive 400 mg of phenytoin 
sodium daily, but in equally divided doses 
at six-hour intervals. Phenobarbital thera- 
py was also maintained, 30 mg every eight 
hours, throughout the hospitalization. 

On the third hospital day, serum samples 
for phenytoin were ccllected at various 
times during a six-hour dosing interval. A 
mean steady state seram phenytoin con- 
centration of 7.% pg/ml was calculated 
(area under the serum concentration vs 
time curve divided by the dosing interval) 
from the serum phenytoin concentration- 
time data. Following this, the dosage of 
phenytoin was increased to 200 mg every 
eight hours. On the sixth and again on the 


predict the daily 
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seventh hospital day, serum samples for — 
phenytoin were eollected at various times. 
during an eight-hour dosing in:erval. The. 
calculated mean serum pherytcin eoncen- : 
trations were 11:0 and 11.8 ag/ml, respec- 
tively. The patient wes then diseharged on. 
this apparently therapeute dosage of. 
phenytoin, although it was realized that 


Steady state phenytcin levels had probably 


not been reached. __ 
Eleven days after discharge. a steady 


. State serum phenytoin level of 15.3 pg/ml 
. was obtained. The patient had no signs of- 
phenytoin toxicity and reported that he 
" had been seizure free sinee his hospital 
discharge. 


Two months later, the serum. phenytoin 
level was 14.9 ug/ml seven hours following 
a 200-mg oral dese. However, the patient. 
complained of having had two seizures 
during the intervenirg two months. 

At this time, a oreviously described 
pharmacokinetic method? was used to 
dosage required to 
achieve a steady state seram phenytoin. 
concentration of 18 ag/ml and, we hoped, 
total seizure control. | 

The application of the pharnsaeokinetie 
dosing technique. to be descr? bec, called for 
a daily dosage of 650 mg of phenytoin 


sodium. This dosage regimen was insti- 


tuted, and after two weeks a serum pheny- — 
toin level of 18.1 ug/ml was-obtained. The — 


patient became seizure free and has |. 
remained so for several mouths. No signs 
of phenytoin toxicity have been seen. Over 
the last several montas, the phenobarbital ^. 
has been gradually we thdrawn. This action — 


did not result in any significant. changes in 
the patient's steady szate phenytoin levels. 
The phenobarbital therapy has been com- - 
pletely halted fer three manths, and the 
serum phenytoin levels comtirue to fall 
between 16.0 and 18.8 pg/m. 
COMMENT | 

This single case report ra:ses three. 
major points for ciscussion concern- 
ing phenytoin anticonvu sant dosage 
regimens. | 

The first point is the impertance of | 
considering factors other than poor 
compliance in the patiemt with con- 
sistently low serum phenytoin levels 
despite a "usually" adeq sate anticon- 
vulsant dosage rezimen Two other 
mechanisms USE tave ieda re- 





and lack of seizure nio: are drug . 
malabsorption and rapid drug me B 
olism. 2 
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Graphical estimation of Vaa and Km val- 
ues, Ro indicates rate of administration 


E and Cp is steady state serum concentra- 


tion. 


Poor compliance as a cause of low 
phenytoin serum levels was consid- 
ered unlikely in our patient on the 
basis of pharmacy records indicating 
appropriately timed refill visits and 
consistently met clinie appointments. 
In addition to this, it was believed 
that concomitant serum barbiturate 
levels should have also been low if the 
patient was not taking the prescribed 
dosage. 

Malabsorption of the drug was 
readily ruled out on the basis of a 
24-hour urinary HPPH output equiva- 
lent to 7496 of the daily ingested dose 
of phenytoin. Impaired. alimentary 


. absorption of phenytoin has been 


previously reported, in which case 
only 1496 of the ingested dose was 
recovered as the urinary HPPH me- 
tabolite. 

Rapid drug metabolism seemed the 
most likely cause of our patient’s low 
serum phenytoin levels and lack of 
seizure control. Hypermetabolism of 
phenytoin was first reported by Kutt 
et al’ in three patients with very low 
blood levels and high 24-hour urinary 
outputs of HPPH (> 60% of the 
ingested dose of phenytoin). 

To verify more specifically the 
rapid phenytoin metabolism in our 
patient, we determined an estimate of 
his maximal rate of phenytoin elimi- 
nation (Vma, using a simple pharma- 
cokinetie technique. The application 
of this technique requires two steady 
state serum phenytoin concentrations 
obtained at different daily doses. 
Briefly, the rate of phenytoin acid 
administration (1 mg of phenytoin 
sodium is equivalent to 0.92 mg of 
phenytoin acid) is plotted against the 
apparent plasma clearance (liters per 


10 — Arch Neuro!—Vol 36, Feb 1979 


i day) of phenytoin. The "mm plas- 


ma clearance is caleulated by dividing 
the rate of phenytoin acid administra- 
tion by the corresponding steady state 
serum level. The Y intercept yields an 
estimate of the Vna value and the 
negative slope is an estimate of the 
Km value (the serum eoncentration at 
which the rate of elimination is half 
maximal) (Figure) The initial esti- 
mates of the V,,,, and Km values for 
our patient were 1,120 mg/day and 
15.7 mg/liter, respectively. (Later, all 
three steady state serum levels and 
the corresponding doses were comput- 
er fit to the Michaelis-Menten equa- 
tion and gave a final V,,, and Km 
estimate of 1,180 mg/day and 16.2 
mg/liter, respectively.) 

A summary of V nas values obtained 
from the literature in 21 adults shows 
an average Vmax of 6.1 mg/kg/day.^^ 


The very high Vinay value of 12.6 mg/ 


kg/day in our patient strongly sug- 
gests rapid drug metabolism. 

À second point worth emphasizing, 
using this case as an example, is the 
accuracy and safety of optimizing 


phenytoin dosages through the elinieal 


application of pharmacokinetics. 

Once estimates of an individual’s 
Km and Vna, values are known, it is 
possible to caleulate the appropriate 
rate of administration required to 
produce a desired steady state serum 
level by using the Michaelis-Menten 
equation: 


Km + Cp 


diene Ro is the rate of administration 
and Cp is the steady state serum 
concentration. If phenytoin is to be 
administered as the sodium salt, then 
the dose of phenytoin sodium is equal 
to 1.09 x Ro. ; 

In our patient, a Vmax of 1, 120 mg/ 
day and Km value of 15.7 ug/ml were 
estimated graphically using the two 
previously obtained steady state se- 
rum phenytoin levels of 7.7 and 15.3 
ug/ml (Figure). A steady state serum 
phenytoin concentration of 18 pg/ml 
was desired. The rate of phenytoin 
sodium administration needed to 
achieve this level was caleulated as 
follows: 


1,120 x 18 
Ro= 1574 R 
Ro = 598.22 mg of phenytoin acid 
598.22 x 1.09 = 652.06 mg of 
phenytoin sodium 


Since a dosage of 650 mg of pheny- 
toin sodium ean be administered 
conveniently, the patient was placed 
on this regimen. This dosage resulted 
in a steady state serum phenytoin 
concentration of 18.1 pg/ml. 





A third and final point that we wish *- 

to make is the apparent lack of 
influenee phenobarbital had on our 
patient's metabolism of phenytoin. No 
significant changes were noted in the 
steady state serum phenytoin concen- 
tration following discontinuation of 
phenobarbital therapy. Kutt et al 
suggest that phenobarbital has two 
different effects on phenytoin metab- 
olism: it induces hepatice microsomal 
enzymes, but it also inhibits this 
enzyme system, and the end result on 
serum phenytoin ievel depends on the 
balance between these two effects. 
This bidirectional effeet on phenytoin 
metabolism may indeed occur; howev- 
er, it would seem that in our patient 
phenobarbital simply had no net 
effect on phenytoin metabolism. 

The graphic technique for estimat- 
ing apparent Km and V ma, values for 
phenytoin described in this article has 
been applied to the phenytoin dosage 
regimen-serum level data available 
from 12 other patients.'?^ The observed 
steady state phenytoin serum levels 
obtained in these 12 patients agreed 
well with predicted levels (r = .824, 
P< .02). 


Robert A. Buchanan, MD, performed the 
HPPH assay. 


Nonproprietary Name 
and Trademarks of Drug 


Phenytoin—Dihyeon, Dilabid, Di-Lan, Di- 
lantin. 
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z reflex that results ina 


spasmi 0 ic inspiration followed 


a spasmodie expiration. Closure of 


; e ras ipharyax momentarily occurs 
rirg expiration until increased in- 
athoracic pressure forces the naso- 
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pharynx open. This results in a highly 
atomized naso-oral discharge with 
droplets 0.1 to 0.2 mm in diameter 


expelled at a velocity of 30 m/s or 


more, to a distance of 0.5 to 1.6 m? 
The Talmud ealls it "a pleasure sent 
from God." Pope Gregory (540-604) 
believed it to be a prodromal symptom 
of the plague and popularized the 
exclamation “God bless you!” And 
public health is concerned about it as a 


. possible mode of disease transmission. 


However, little is found in medical 


' literature about sneezing as a neuro- 
logical pr oblem. Only H Pape of. o. ultrasonie nebulized inha.atiens, tetracy- 
intractable sneezing have been re- eline, and phenobarbital, a] to no avail. The - 
patient and her family hac histories of hay i 


fever and ' “nervousness.” 


ported (Table). Following is a report _ 


of intractable sneezing in an 11-year- 
old girl, the E decumented case. 


REPORT CF A CASE 


An 11-year-old girl was admitted to ihà 
University of New Mexico Medical Center, 
Albuquerque, on Jan 27, 1977, for sneezing 
of 22 days’ duration. She had been asymp- 


tomatic until she slept with two cats. The | 


next morning she developed. rhinorrhea, 
tearing, and started sneezing at a rate of 
20 to 26 times per minute. The other symp- 
toms subsequently resolved, but the sneez- 
ing continued until admission, interrupted 
only during five to six hours' sleep at night. 


Reported Cases of intractable Sneezing 


This resulted in zn aching chest wal, 
inability to eat, weight loss and poor school : 
performance. 

She had been seen by several specialista 
and skin tests were posizive for pollen, 
house dust, and cat hair. The CBC count, . 
eosinophil count, serum electrolyte values, | 
skull and chest roenzgenog7ams, ‘urinalysis, - 


-and ear, nose, and throat. examination 


normal. She had. been treated. with d a | 


. methasone (Decadren) nasal spray, hy 
 yzine hydrochloride (Atarax), diaz 
| (Valium), diphenyl 
ride (Benadryl), licocaine: (Xylocaine)- 
3 plication: to the nasal mucosa, intravenous - 


"Ihvdranmine hydr 


fluids, vitamins, .eorticotropin - injections, - 


Examination disclosed an aaue 
young girl sneezing at a rate of 10 to 20. 
times per. minute. Tiexling the nose — 
resulted in a greater frequency of sneez- © 
ing. The turbinates were swollen. There - 
were no other abnormal findings. The CBC. 
count, serum: electrolyte. values including 
Ca and PO, blood. gases, thyroid function | 
tests, CSF examiration, serim and CSF > 
VDRL, roentgenograms of the chest, skull, : 
and sinuses, computed tcmozraphie sean, - 


and audiogram were zli normal 1 ‘he ! 
 trigeminofacial redex latencies were mor- 
mal bilaterally, A Schirmer's test disclosed 
tearing of 10 mm/& min oz the ee and 40 E 
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1/1058 
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mother 


10-20/min After sleeping Multifactorial 
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mm/5 min on the left (normal, 10 to 15 — 


mm/5 min). A waking EEG, recorded with 
the patient sneezing every five seconds, 
showed delta transients over both posterior 
regions, unrelated to the sneezing. An EEG 
recording during sleep, while sneezing was 
absent, showed activation of generalized 
atypical polyspike and wave complexes 
prominent over the anterior regions, 

Phenylephrine (Neosynephrine) nasal 
spray, diphenylhydramine (Benadryl), 
phenytoin, and carbamazepine were tried, 
without effect. The patient sneezed more 
frequently in the presence of her doctors 
and parents, and as infrequently as once in 
15 minutes when left alone. She was 
extremely submissive, often seeking ap- 
proval of parents and physicians. The 
mother was overprotective. 

The patient left the hospital in nine 
days. Carbamazepine was not helpful. The 
mother was persuaded to seek psychiatrie 
help. After the mother underwent therapy, 
the patient sneezed less and stopped alto- 
gether in mid-April 1977. 


COMMENT 


Of the 11 previously described 
patients with intractable sneezing, 
three were male and eight were 
female. Their ages ranged from 11 to 
40 years; eight of the 11 were less than 
20 years old. Six of the 11 patients had 
a background of allergy. The sneezing 
was attributed to seizure disorder in 
one patient and to tuberculous cervical 
lymphadenitis in another. The re- 
maining nine cases were thought to be 
of psychogenie origin. Eight of those 
patients experienced remission with 
hypnosis, operant conditioning, or 
psychotherapy. The patient who had 
temporal lobe spikes improved with 
anticonvulsants.’ The patient with 
tuberculous adenitis stopped sneezing 
after lymph node resection and treat- 
ment with antituberculous drugs. 

The anatomic pathways and physi- 
ology of the sneeze reflex are complex. 


.. The sneeze consists of two phases, the 


nasal and the respiratory. The nasal 
phase is usually initiated by nasal 
irritants, which produce an afferent 
impulse conducted via the fifth cranial 
nerve to the trigeminal sensory neu- 
rons in the brain stem and upper 
. cervical cord. The efferent component 
is carried by the autonomic portion of 
the seventh cranial nerve to the lacri- 
mal glands and the vessels of the nasal 
mucosa via the nervus intermedius, 
greater superficial petrosal nerve, 
vidian nerve, sphenopalatine gan- 
glion, and postganglionie palatine 
nerves.'? The nasal phase results in 
congestion of the nasal mucosa and 
secretion by its glands of slightly 
. viscid mucus. Its duration is variable, 

_ depending on the intensity, duration, 
and type of the stimulus and the speed 
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with which the efferent impulse 


produces glandular secretion and vas- 
cular congestion. The congestion and 
secretions initiate the more rapid 
respiratory phase, with afferent im- 
pulses again carried by cranial nerve 
V to the trigeminal sensory neurons. 
Brain-stem centers for inspiration, 
closure of the nasopharynx, and expi- 
ration are then activated, and the 
efferent arc of the respiratory phase 
is initiated. 

The multisynaptie sneeze reflex is 
susceptible to various influences, and 
stimuli other than nasal irritation can 
produce a sneeze. The list by Holmes 
et al" of various causes of nasal 
engorgement and sneezing includes 
not only local nasal factors but also 
light, chilling, sexual excitement, 
menstruation and pregnancy, and 
resentment and frustration. This can 
be explained by Crue et al’s'' concept 
of the trigeminal system as a central 
sensory neuronal pool in the brain 
stem and upper eord, receiving input 
from the cerebrum, various cranial 
nerves, visceral afferents of the 
autonomie nervous system, and upper 
cervical nerve roots. Thus, tickling of 
the external ear canal; altered sensory 
afferents from the neck (as in tuber- 
culous cervical lymphadenitis); altered 
autonomic tone during chilling, men- 


struation, pregnancy, and sexual ex- 


citement; and cerebral activity asso- 
ciated with psychologie problems or 
epilepsy have been recognized as 
factors that ean eentribute to sneez- 
ing. 

Everett," in his article on light- 
induced sneezing, diseusses two cther 
hypotheses by which various stimuli 
produce a sneeze. The first is optic- 
trigeminal summation, a vague con- 
cept postulated to explain photopho- 
bia, by which visual afferents also 
stimulate the trigeminal sensory sys- 
tem. The second is parasympathetic 
generalization, a phenomenon by 
which stimulation of one branch of the 
parasympathetic nervous system 
leads to spread of excitation to other 
branches. This has been observed in 
the association between urination, 
shivering, and lacrimation. Similarly, 
light, in addition to producing miosis, 
may also stimulate the nervus inter- 
medius and produce nasal engorge- 
ment and a sneeze. 

Several factors may have contrib- 
uted to our patient’s intractable 
sneezing: her peculiar psychologic pro- 
file, epileptiform EEG activity, strong 
history of allergy, and perhaps an 
abnormal parasympathetic tone of the 
nasolacrimal glands as indicated by 
the abnormal Schirmer’s test. The 


epileptiform discharges 








CBC count and nasal secretions, how- 


ever, did not show increased eosin- 


ophils, and there did not appear to be 
any significant abnormality of cranial 
nerves II, VIII, IX, or X, of upper 
cervical roots, or cf local nasal struc- 
tures. Our patients waking EEG did 
not show spikes coincident with her 
sneezing. It was only during sleep, 
when sneezing was absent, that the 
appeared. 
Moreover, phenytoin and carbamaze- 
pine therapy did not alter the sneez- 
ing. 

Probably the only demonstration of 
a direct relationship between seizures 
and sneezing, aside from Kofman's 
ease, is the description Penfield and 
Jasper? of a man with psychomotor 
seizures secondary tc an arteriove- 
nous malformation who. during brain 
surgery, sneezed and exhibited chew- 
ing movements when point 11 of the 
right temporal lobe was electrically 
stimulated. 

Although psychelogical problems 
and positive allergic histories have 
been present in many cases, the 
complex anatomic and physiologic 
substrate underlying the sneeze 
makes many other factors at least 
potentially significant. A thouzhtful 
and methodical evaluation of nasal, 
neurological, and psychological func- 
tion is essential to the understanding 
and management of intractable sneez- 
ing in the individual patient. 
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Skin Wrinkling on Immersion of Hands 


A Test of Sympathetic Function 


Jacksom Brzham, MD, FRCP; Menachem Sadeh, MD; Ida Sarova-Pinhas, MD 


€ Skin wrinkling of the fingers following 
immersion in warm water depends on 
intact sympathetic innervation. It is abol- 
ished by lesions affecting bo:h central 
and peripheral sympathetic pathways. It 
afferds a simple and reliable clinical test 
of sympathetic tunction. 

(4rcf Neurol 36:113-114, 1979) 


T he wrinkling of the skin commonly 

experienced on immersion of the 
hands in warm water has been 
shewn to depend on the integrity of 
peripheral nerves.’ Section of the 
nerves prevents its appearance, and 
the presence or absence of this 
phenomenen has been proposed as a 
test of peripheral nerve funetion.* It 
seemed unlikely on a priori ground 
that skin permeability could be 
related to motor or sensory activity 
and thet more probably this property 
would be sabserved by the sympathet- 
ic fibers carried by the peripheral 
nerves. This hypothesis was tested in 
a numer of patients in whom sympa- 
thetic lesions only (spontaneous or 
surgically induced) were present. 


PATIENTS AND METHODS 


Twee patients were examined before 
and acter cervieal sympatheetomy for 
hyperhidrosis. They were aged 17 to 30 
years end, apart from excessive sweating, 
especially o* the palms, displayed no symp- 
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toms or signs of neurological disease. The 
surgical procedure involved bilateral expo- 
sure of the stellate and upper thoracic 
sympathetic ganglia, removal of pregan- 
glionic fibers and ganglia T2-4, with 
preservation of the stellate ganglion and 
connections. 

Before surgery the patients’ hands were 
immersed in water at 40 °C for a period of 
20 minutes. Wrinkling was noted in all 
cases and photographed. When the test 
was repeated two days postoperatively, the 
skin of the hands remained perfectly 
smooth in most eases, with minimal super- 
ficial wrinkling in others. 

Two other patients were examined who 
had unilateral sympathetic paralysis with 
Horner’s syndrome. One, a 52-year-old 
woman known to have Hodgkin's disease 


and mitral stenosis, developed a Brown- 
Sequard-like syndrome, with weakness of 
the left upper limb, hypesthesia of the 
right side, miosis, and partial ptosis of the 
left eye. Myelography failed to show 
evidence of spinal cord compression, and it 
was ultimately considered likely that the 
neurological features had been caused by 
embolism to the lower brain stem. 
Responses of the left pupil to 10% cocaine 
and 19; hydroxyamphetamine (Paredrine) 
instillation were consistent with a central 
or preganglionic sympathetic lesion. The 
other patient was a 12-year-old boy who 
four years previously had had a thoracoto- 
my for removal of a ganglioneuroma aris- 
ing from the upper sympathetic chain. A 
persistent right-sided Horner’s syndrome 
appeared immediately after operation. In 
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Wrinkling after immersion is present in terminal phalanges of fingers of left hand, absent 


on right (side of Horner’s syndrome). 
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. opposite the side of the Horner's syndrome 
- (Figure). : 


COMMENT 


Sympathetic innervation of the 
. hand is provided by fibers that leave 
_ the spinal cord at the T2-4 segments, 
synapse at the ganglia at this level, 
and then traverse the stellate gan- 
 glion to join the somatic branches of 
the brachial plexus, reaching their 
. final destination via the median, 
. ulnar, and radial nerves. They are 
. coneerned with pilomotor, vasomotor, 
and sudomotor functions. 

Clinical tests of sympathetie activi- 
. ty are based mainly on demonstration 
. of sweating by means of the use of 
- substances such as chinizarin and 
. cobalt blue, which change color in the 
presence of moisture, or ninhydrin, 
‘which does so as a reaction to the 
. amino acids in sweat. Drawbacks of 
_ these methods are related to nonavail- 
ability of the materials and the need 
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water caused wrinkling only in the hand - 


Reprint Footnote Is Incorrect.—In the article titled 
Dystrophy,” published in the November Agcuiv 
footnote is incorrect. Reprints are indeed a 
Administration Hospital, 54th and 48th av 


Error in Title/Subtitle.—In the article titled 
matie Neuromuscular Disease With Ragg 


Leukoencephalopathy in Oculocraniosomatic 
Fibers (Mitochondrial Abnormalities): Demo 




























to provoke sweating i 
That skin wrinklin 
related to sympathetic innervation 
and not to other components of the 
peripheral nerves was also shown by 
its nonappearance or partial appear- 
ance in a number of patients we 
examined suffering from traumatic or 
entrapment (carpal tunnel) lesions, 


and in whom the various fiber 


elements were presumably affected 
differentially in various degrees. 

The phenomenon of wrinkling has 
been related to the capacity of keratin 


to bind water and this in turn to the 


sweating, as seen immediately after 
peripheral nerve section’ or after 


sympathectomy, would be expected to 


prevent wrinkling. Bull and Henry, 
who have reported similar observa- 
tions in sympathectomized patients 





and also in diabetic autonomie neuro- 
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in cold we: ther. - 
g is specifically 











. minutes of immersion, the rate of 


absorption is very mueh greater via 
the sweat tubules.* As sweating is 


 &bolished immediately after nerve 
. Section, whereas changes in the struc- 
salt content of the skin? This is — 
increased in cystic fibrosis and hence ` 
may be the explanation for the unusu- 
ally rapid appearance of wrinkling in - 
this disorder.‘ Conversely, abolition of. 


ture and composition cf the stratum 


corneum are presumably delayed, 
alterations in sweat tubule flow may 


play an important role. 
.. The procedure seems to be a reliable 


and convenient bedside test for the 


integrity of sympathetic innervation. 


Professor R. Adar, Chief of Vascular Surgery, 
gave permission to examine the hyperhidrotie 
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"Peripheral Neuropathy in Myotoric 
ES (35:741-745, 1978), the reprint request 
vailable upon request to the Veterans 
enues S, Minneapolis, MN 55417 (Dr 


"Leukoencephalopathy in Oculoeranioso- 
ed-Red Fibers,” published in the October . 
ARCHIVES (35:643-647, 1978), an error occurred in the title/subtitle. It should read: 


Neuromuseular Disease With Ragged-Red 
nstration by Computerized Tomography. 
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and also to season of birth'*'* led us to 
consider the pessibility that left- 
handedness is related to environmen- 
tal factors associated with season of 
birth (eg, infectious agents, variations 
in temperature). 


SUBJECTS AND METHODS 


Our sample consisted of 278 girls and 209 
boys in the sixth grade (ie, nonrepeaters), 
and 43 girls and 56 boys who would have 
been in the sixth grade had they not 
repeated a grade (ie, repeaters) Thus, 
these 586 girls and boys are a cohort of 
children who entered the first grade 
together. They were questioned about their 
date of birth and about five measures of 
handedness ("With which hand do you 
write?...hammer?...use a toothbrush’ 
_..throw a ball?.:.cut with seissors?"). 
Although handedness is a continuous vari- 
able, we classified ehildren as left-handed 













mo of Peak 
November 
November 
November 
November 


November / 
December 


November 











Hammer 
Brush teeth 
Throw a ball 
Hold scissors 





Three or more tasks 


*The angle of the vector of | 


Cyclic Variation in Month of Birth of 
Left-handers as Defined by Five Tasks* 


Girls 


eft-handedness in girls ranged from 308 
consisting of 12 months of 30°, five of the six vectors fell entirely within t 


or not, separately for each task, because - 
the limitations of questionnaire data do. 
not warrant the refinement cf a laterality | 
quotient, coefficient, or index. The number. 
of children who were left handed ranged 
from a low of 39, when the task for the 
definition of left-handedress was ball . 
throwing, to a high o? 66, when the task B 
was using a toothbrush. Ten percent of 
girls (33/321) and 9.25 of boys (24/265). 
wrote with the left hand. | "X 
Repeaters and nonrepeaters of the same. : 


gex were evaluated together only after it . 


was shown that repeater girls were very . 
similar to nonrepeater girls, and repeater- 


boys were very similar to nonrepeater boys  — 


in regard to cyclic variation in the birth of 
left-handers. Edwards's” method was then... 


used to assess cyclic variation separately ino c 


boys and in girls. By fitting a harmonic - 
curve to the data, this technique permits 
(1) the ratio of maximum. frequency to- 


minimum frequency to be sstimated effi- ——— 















Boys 
CENTRES DES 


mo of Peak 












© to 331°. With the circle 
he bounds of November. 
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_ ciently 
- detected with 
^ble with conv 
tests. | 
RESULTS 


Girls who are left handed as defined 
by each of the five tasks and by 
.. combinations of the five tasks showed 
. amarked cyclic variation in the season 
_ of birth, with the peak invariably fall- 
ing in or immediately adjacent to 
November (Table). Left-handed boys, 
however, did not display any apprecia- 
ble cyclic variation in the season of 


birth. 
COMMENT 


. Cyelie variation in the month of 
birth of left-handed girls supports the 
hypothesis that environmental faetors 
associated with season of birth in- 
fluence the occurrence of left-handed- 
.— mess in human populations. The num- 

-. ber of births of left-handed girls that 
are not explained by genetic models 
may be due to “pathologic left- 
handedness" (ie, these girls would 
have been right handed if the environ- 
mental factors had not affected 
. them). These environmental factors 
have yet to be identified. Two groups 
of hypotheses that seem plausible 
invoke seasonal variations in the 
exposure of developing brain to tem- 
perature extremes and to infectious 
agents. Both the temperature and 
infectious agent hypotheses are bor- 
 rowed from the season of birth litera- 
ture dealing with perceptual and 
cognitive function and congenital 
malformations of the central nervous 
System.^^^' More recently, a seasonal 
trend in the birth of infants with 
Down's syndrome has been correlated 
with seasonal changes in the mother's 
endocrine system.” 

Any hypothesis that accounts for 
cyclic variation in the month of birth 
of left-handed girls should provide 
answers to two questions. First, why 
is the cyclic variation in the month of 
birth seen in girls and not boys? Four 
explanations deserve consideration: 
(1) Girls are more likely than boys to 
be exposed to the adverse environ- 
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ntal factor a 


ptible t 





they experience greater handicaps 
and thus are preferentially removed 
from the sample.” (4) The female 


brain differs from the male brain in 


regard to functional asymmetry.?** 
The second question that needs to 

be answered is why the cyclic varia- 

tion is related to left-handedness, 


when we would expect that both "nat-- 


ural" right- and left-handers are 
equally at risk for adverse environ- 
mental faetors. Since damage to the 
left cerebral hemisphere will produce 
pathologic left-handedness, it initially 
appears that the left cerebra! hemi- 


Sphere may be more susceptible?" 


However, even if the left hemisphere 
is no more vulnerable than the right, 


pathologie left-handedness may be 


expected to be much more common 


(and, therefore, more apparent in 


population studies) than pathologie 
right-handedness merely because of 
differences in the number at risk of 
each.’ mE 
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References 


1. Hudson PTW: The genetics of handedness: 
A reply to Levy and Nagylaki. Neuropsychologia 
13:331-339, 1975. 

2. Hecaen H, Ajuria Guerra J: Left-Handed- 
ness. New York, Grune & Stratton Inc, 1964. 


3. Collins RA, Collins RL: Independence of. 


eye-hand preferenee in mentally retarded: Evi- 


dence of spurious associations in heterogeneous 


populations. Am J Optom 48:1031-1033, 1971. 


4. Satz P: Pathological left handedness: An. 


explanatory model, Cortez 8:121-135, 1972, 

5. Bakan P: Handedness and birth order. 
Nature 229:195, 1971. 

6. Leviton A, Kilty T: Birth order and left- 
handedness. Arch Neurol 33:664, 1976. 

7. Hamme! D, Irwin OC: LQ. differences of 
right and left spastic hemiplegic children. 
Percept Mot Skills 28:198-194, 1966. 


8. Gloning K, Quatember R: Statistical evi- 


dence of neuropsyehological syndromes in left 
handed and ambidextrous patients. Cortez 2:484- 





han boys. (3) Boysareso 9 6 


much more susceptible than girls that — 











488, 1966 


loning I, Gloning K, Harb G, et al: Compar- 


ison of verbal behavior in right-handed and non 
‘right-handed patients with anatomically verified 


lesion of one hemisphere. Cortez 5:43-52, 1969. 

10. Zuref EB, Bryden MF: Familial handed- 
ness and left-right differences in auditory and 
visual perception. Neuropsychologia | 1:179-187, 
1969. 

1l. Levy J: Possible bias for the evolution of 
lateral specialization of the human brain. Nature 
224:614-615, 1969. 

12. Miller E: Handedness and the pattern of 
human ability. Br J Peychol 62:111-112, 1971. 

13. Fitt AB: Seasoral Influence on Growth, 
Function and Inheritance. London, Oxford 
University Press, 1941. 

14. Pintner R, Forland G: Season of birth and 
mental differences. Psychol Bull 40:25-35, 1943. 

15. Knobloch H, Pasamanick B: Seasonal vari- 
ation in the births of the mentally deficient. Am 
J Publie Health 48:1201-1208, 1958. 

16. Orme JE: Intelligence, season of birth and 
elimatie temperature. Br J Psychol 54:273-276, 
1963. 

17. Martindale C, Black FW: Season of birth 
and intelligence. J Genet Psychol 117:137-138, 
1970. 

18. Blaek FW: Season of birth and intelligence 
in a sample of learning-disab ed children. J Genet 
Psychol 123:31-34, 1973: 

19. Edwards JA: The recoznition and estima- 


tion of eyelie trends. Ann Hum Genet 25:83-87, 
1961 | | 


20. Bailar JC IHI, Gurian J Congenital malfor 


mations and season cf birth: A brief review. 
Eugen Q 12:146-153, 1965. : 
21. Roberts CJ, Lowe CR, Lloyd S: Cyelie vari- 


ations in data of last menstrual period of mothers 


of infants with congenital malformations in 


South Wales. Br J Prev Soe Med 2326:212-218, 


1972. 
22. Janerieh DT, Jacobson MI: Seasonality in 


Down syndrome: An endocrinological explana- | 


tion. Lancet 1:515-516, 1977, 


Z3. Taylor DC, Ounsted C eds): Gender Differ- 


ences: Their Ontogeny and Significance. Edin- 
burgh, Churchill Livingstone Ltd, 1972. 

#4. Lansdell H: A sex difference in effect of 
temporal lobe neurosargery on design prefer- 
ence. Nature 194:852-854, 1952. 

25. Lansdell H: Sex differences in hemispheric 
asymmetries of the human brain. Nature 203:550, 
1964. 

26. Knox C, Kimura D: Cerebral processing of 
nonverbal sounds in boys and girls, Neuropsycho- 
logia. 8:221, 1970. 

27. Bakan P, Putnam W: Right-left discrimi- 
nation and brain lateralization sex differences. 
Arch Neurol 30:334-335, 1974. 

28. Waber D: Sex differences in cognition: A 
function of maturation date? Science 192:572-573, 
1976. i 


electroencephalographic stucies of temporal lobe 
funetion. Proc R Soc Med 42:891-904, 1949. 


30. Taylor DC: Differential rates of cerebral . 
maturation between sexes and between hemi-. 


spheres. Lancet 2:140-:42, 1669. 


29. Rey H, Pond DA, Evans C: Clinieal and 





Left-handedness—Leviton & Kilty — 

























CALENDAR OF MEETINGS 


= Fourth Annual International Joirt Stroke Conference, 
. BHyait Regency Hotel, Phoenix, Ariz 
"Winter Seminar in Neurology and Neurosurgery, Cortina, 
italy and Chamonix, France 





The Federation of Western Societies of Neurological 


Sciences. Mountain Shadows, Scottsdale, Ariz 
Monte-Carlo, Principauté de Monaco 


-posiam on “Long-Term Effects of Neurolepties," 





Soeisty of Neurological Surgeons—San Antonio, Tex 


. Central Association of Electroencephalographers, Lexing- 


omy, (4) neuropathology, 


oon, Ky 























= Chicago 


Hotel, Boston 





WVa 








gery, Paris 





2-31 





Language and Communication in 


S-Sept 1 “Satellite Meeting on Neural 


The American Association of Neurological Surgeons, 
. Censury Plaza Hotel, Los Angeles — 
The American Academy of Neurology, 


Marriott Hotel, 


the Elderly, Colonnade | 


International Peptide Symposium, Bethesda, Md 
Neurosurgical Society of America, White Sulphur Springs, 


fhe Ninzh International Symposium on Cerebral Blood Flow 
and Metabolism, Tokyo 
The Third Industrial 
Congress, Prague, Czechoslovakia 

European Society for Stereotactic and Functional Neurosur- 


and Environmental Neurology 


International Congress of Sleep Research, Tokyo 


Peptides The International 


Society for Neurochemistry, Brescia, Italy 


om 
ver CIRC T 





Australia 












International Peptide Symposium.— 
s The National Institute of Neurologi- 
eal and Communicative Disorders and 
Stroke wall sponsor an International 
Symoosium, "The Bole of Peptides in 
Neurona. Function.” to be held May 
7-9, 979i Bethesda, Md. The meet- 
ing will draw investigetors from 
diverse disciplines for a eomprehen- 
“giver review of peptide research in 
ieurobiosogy. For mformation contact 
Jeffery Barker er Dr Thomas 
Bidg 36, Room 202, NIH, 9000 
Alle Pike, Bethesda, MD 20014; 
epbone (301) 496-2412. 














ts s in Neurology: 1979.—The 
rtment of Neurology of the 
s Hopkins University School of 


dicine is sponsoring a postgraduate 
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The Seventh Meeting of International Society for Neuro- 
chemistry, Jerusalem | 
Second International Child Neurology 


Congress, Sydney, 


conference “Advances in Neurology: 
1979," Feb 25-27, 1979. For informa- 
tion contact Course Coordinator, 
Room 22 Turner, 720 Rutland Ave, 


. Baltimore, 21205. 


New Address for Board.—The Ameri- 
can Board of Psychiatry and Neurolo- 
gy, Inc, has a new address: Executive 
Offices, 1 American Plaza, Eighth 
Floor, Evanston, IL 60201; telephone: 
(312)864-0830. | 


Rocky Mountain Neuro-ophthalmolo- 
gy Course.- This course, which will 
include lectures and seminars cover- 
ing disorders of motility and vision, 
will be held at Snow King Inn, Jack- 
son Hole/Teton Village, Wyo, Feb 21- 
23, 1979. For information contact 






Mexico, D 


Edueation, B 
NM 87131. 






In-Service Examinaticn of American 
Academy of Neurology.—The In-Service 
Training and Self-Assessment exami- 
nation in Neurology will 5e given in 
the United States and Canada on May 
19, 1979, at centers with neurology 
training programs and it will cover 
the following: (1) clin:eal neurology, 
(2) pediatric neurology, (3) neuroanat- 

(5) neuro- 
pharmacology, (6) | neurophysiology 
(including EEG and EMG), and (7). 
neuraradiology. House officers, facul- - 
ty, and practitioners are invited to. 
take the examination. Results will be 
provided only to the individual taking 
the examination. Anonymity will be 
preserved. | PA T 

A "key word” report isting the area. 
covered in each question answered . 
incorrectly will be provided. Cost will 
be $40 for house officers and $75 for - 
others. A $5 Advanee Registration — 
Discount will apply cn applications 
received on or before March 5, 1978. 
Deadline for receipt of applications is 
March 25, 1979. mE zs 

For information, including partiei- 
pating centers, and an. application 
form, write to Mr Stanley A. Nelson, 
Executive Director, American Acade- 
my of Neurology, 49:5 W 65th St, 
Suite 302, Minneapolis. MN 55435. 














































Second Internationa! Child Neurology - 
Congress.—The Congress which will be 
held in Sydney, Australia, Nov 26-30, 
1979, is the official meeting of the 
International Child Neurology Asso- | 
ciation. The program will consist of. 
symposia, free papers, and póster 
sessions. For informacion write Sec- 
ond International Ckild Neurology | 
Congress, GPO Box 3866, Sydney 
NSW, Australia 2001. P 


Industry and Emironment.—The 
Third Industrial and Environmental. 
Neurology Congress will be held in. 
Prague, Czechoslovakia, on June 25- 
28, 1979. The address for information — 
is Czechoslovak Medical Society, J. E. 
Purkyné, Sokolská 31, 126 26 Praha 2, 
Czechoslovakia. oo 





Calendar and News: 





1978, at the invitation of Dr D. Carle- - 


ton Gajdusek. E 
. . The conference was described by Dr 
Dottald B. Tower, NINCDS director, 
as one of the most successful ever held 
by the institute. 

Workshop 1 focused on clinical, elee- 
troencephalographical, and neurophy- 
..Siologieal aspects, with Dr Francoise 
. Cathala and Dr Guy McKhann as co- 
_ chairmen. Some of the conclusions 
were as follows: the diagnosis of 
Creutzfeldt-Jakob disease (CJ D) can- 
. not be made early with reliability, but 
typieal changes may include memory 
loss and disturbed visuospatial percep- 
tion, motor coordination, and respira- 
tory control; the amyotrophic form of 
CJD may be a separate entity; and the 
pathogenesis of the spongiform state, 
is unexplained. 

Workshop 2 on amyloid plaques and 
deposits was headed by Dr Sam Chou 
and Professor Byron Kakulas. Amy- 
loid plaques may occur in brain of 
patients with CJD and kuru, and in 
animals with scrapie. The relationship 
to the senile (Alzheimer) plaque is 
unknown. 

Workshop 3 on epidemiology was 
headed by Dr Leonard Kurland and 
Professor W. B. Matthews. Recent 
epidemiological surveys in the United 
States, France, Czechoslovakia, Israel, 
and Chile were reviewed, Although 
clustering of cases may occur, its 
importance is uncertain. Familial CJD 
may account for more than 15% of the 
cases. The natural mechanisms by 
which the virus of CJD spreads are 
unknown; the only mechanism demon- 
 Strated is iatrogenic transmission by 
contaminated electrodes or organ 
transplantation. 

Workshop 4 on history was headed 
by Jack Baler, Sir John Eecles, and Dr 
Walter Kirschbaum. Dr D. Carleton 
Gajdusek, Sir John Eccles, Dr Vincent 
Zigas, Jack Baker, and others recalled 
the first investigations of kuru in 
New Guinea. Dr Kirschbaum remi- 
nisced about his work with Jakob and 
the first descriptions of the disease 
that bears Jakob’s name. He re- 
. marked on the unfortunate inclusion 
in Jakob’s series of Creutzfeldt’s 
earlier patient, to which Creutzfeldt 
never assented. 

_ Workshop 5 on immunological as- 
. pects was headed by Dr Dale McFarlin 
. and Dr Abner Notkins. No humoral 
. immune response has been demon- 
Strated in any of these encephalopa- 
thies. Four possible reasons are as 
follows: insufficient sensitivity of 
_ techniques, inaccessibility of antigen, 
Specific suppression of the effector 
arm of the humoral immune system, 
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or, true nonantigenie nature of the 


infectious agent. A cell-mediated im- 
mune response to the agents of the 
spongiform encephalopathies has not 
been investigated adequately. 

Workshop 6 on physical properties 
in purification of the causal agents 
was conducted by Dr Chev Kidson and 
Dr Robert Rohiver. A majority of 
investigators are reluetant to conclude 
that the agents do not contain nucleic 
acids. Dr Terry Malone, Dr Richard 
Marsh, and their coworkers presented 
the first promising evidence implicat- 
ing a nucleic acid in scrapie. In 
partially purified preparations of the 
scrapie virus, infectivity was substan- 
tially inactivated by DNAase but not 
RN Aase. 


TIDA Awards: Approved.—Sixteen of 
23 Teacher-Investigator Development 
Award (TIDA) applications recom- 
mended for approval during fiscal 
year 1978 were funded. Two had been 
carried forward from FY 1977. Two 
additional approved applications 
would have been funded but were 
withdrawn at the candidate's 
request. 

Competing institutions had a 78% 
chance of obtaining TIDA support for 
their approved candidates. 


New Extramural Appointments.—Dr 
Karl Frank, the first director of the 
Fundamental Neurosciences Pro- 
gram, has retired. Dr Eugene Streich- 
er will serve as acting program direc- 
tor. Àny scientist-administrator inter- 
ested in the position is invited to apply 
to the NINCDS Personnel Office, 
Bldg 31, Rm 84A25, Bethesda, MD 
20014. 

Dr John C. Dalton has been named 
director of the Extramural Activities 
Program, a position left vacant by the 
death of Dr Kenneth Hisaoka. 

Dr Buckminster Ranney has been 
appointed deputy director of the 
Communicative Disorders Program. 

NINCDS Launches PET Program.—A 
program to help develop positron 
emission tomography (PET) for the 
study of human cerebral metabolism 
has been launched by NINCDS. 

The PET technique entails injection 
or inhalation of short-lived radioiso- 
topes such as "O, "C, 5F, and eN 
incorporated into compounds like glu- 
eose, carbon monoxide, and ammonia. 
As they decay, the isotopes emit posi- 
trons so that the distribution and 
metabolic fate of the tagged cem- 
pounds can be followed with a comput- 
erized PET imaging device. 

Until recently, the intaet human 
CNS has not been easily accessible for 
study. There has been no precise way 


to measure human cerebral blood 






perfusion and cellular metabolism. 
Animal models have not in many Ways 
been applicable to human metabolic 
and pathologie states. Positron emis- 
sion tomography offers an exciting 
approach to research on in vivo cere- 
bral metabolism. 

Essential elements are listed as 
follows: (1) an established biomedical 
research group with the technical 
skills necessary to use PET technol- 
ogy; (2) an isotope resource close to the 
research facility; (3) a radiochemistry 
laboratory; (4) an organic chemistry 
laboratory for the synthesis of iso- 
tope-labeled compounds; and (5) a 
PET imaging facility. 

Funds are available to support the 
research team and to help establish, 
modernize, and operate a cyclotron. 
The modernization and operation of 
isotope and organic synthesis labora- 
tories can also be supported, as can the 
purchase or improvement of imaging 
equipment. 

The deadline for applications is Dec 
1, 1978, for review by Council in May 
1979. For further information contact 
Positron Emission Tomography Pro- 
gram, NINCDS, Federal Building, 
Room 84-13, 7550 Wisconsin Ave, 
Bethesda, MD 20014. telephone: (301) 
496-4226. 

New Spinal Cord Injury Center.— 
NINCDS has awarded a three-year 
grant to the University of Texas 
Health Science Center at San Antonio 
for a new program of research in 
spinal cord injury to be headed by 
Eduardo Eidelberg, MD. Five spinal 
cord injury research centers are now 
supported by the Institute. 

Kornblith Appointed Chief, Surgical 
Neurology Branch.—Dr Pzul L. Korn- 
blith has been appointed Chief of the 
Surgical Neurology Branch, NINCDS. 
He comes to National Institutes of 
Health (NIH) from Harvard and 
Massachusetts General Hospital, Bos- 
ton, where he has been an assistant 
professor of surgery and program 
director of neuro-oncology. 

Dr Eugene A. Quindlen and Dr 
Barry H. Smith will work with Dr 
Kornblith. Tissue culture studies of 
tumors of the nervous system, which 
include pituitary tumors, will be a 
major part of their efforts. They will 
also study nerve regeneration in the 
hope of finding ways to promote 
recovery of lost nerve, brain, and 
spinal cord function. The Branch will 
launch a new training effort that is’ 
designed to make NIH a strong 
resource for encouraging young neu- 
rosurgeons and neuroscientists to pur- 
sue research. 
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demonstrating — oÉgoclonal immunoglobulin 
bands. Neurolgy 27:273-277, 1911. 

2. Houff SA, Schumacher GL, Leinikki PO, et 
al: Multiple sclerosis: Association with virus anti- 
bodies, in situ CNS IgG synthesis, and oligoclonal 
IgG. Neurology 27:372, 1971. 

3. Richardson EP: Our evolving understanding 
of jedes multifocal leukoencephalopathy. 
Ann NY Acad Sci 230:358-364, 1974. 

4. Asher OM, Gibbs CJ, Gajdusek DC: Patho- 
genesis of subacute spongiform encephalopa- 
thies. Ann Clin Lak Sei 6:84-102, 1976, 


Cerebral Malaria 


To the Editor.-] was interested to 
read the article on cerebral malaria in 
the ARCHIVES (85:271-275, 1978). I was 
surprised that there was no mention 
of the effect of blood sludging on the 
brain circulation that occurs in malar- 
ia as described by Knisely et al' that 
outlines some of the mechanical 
faetors involved in brain damage with 
malaria. Experimental findings of 
Knisely et al ccincide with our thera- 
peutic findings on the beneficial 
effects of anticoagulant therapy in 
senile and presenile dementia.’ 

It strikes me that further research 
along these lines would be very useful 
in that from a therapeutic point of 
view, the use of anticoagulant therapy 
might prevent cerebral damage and 
even death resulting from malaria. 

Arraur C. WALSH, MD 
121 University Pl 
Pittsburgh, PA 15213 


L Knisely MH, Stratman-Thomas WK, Eliot 
TS, et ak Knowlest malaria in monkeys: II. A 
first step in the separation of the mechanical 
pathologie circulatery factors in one sludge 
disease from possible specific toxic factors of 
that disease. Angiology 15:411-416, 1964. 

2. Walsh AC, Waish BH: Presenile dementia: 
Further experience with an anticoagulant- 
psychotherapy regimen. J Am Geriatr Soc 
24:A67-472, 1974. 


In Reply.—We did mention sludging 
of the circulation and “plugging” of 
the cerebral capillaries by clumped 
erythrocytes among the numerous 
factors that have been implicated in 
the pathogenesis of cerebral malaria, 
although inadvertently, no reference 
to the pioneer work of Knisely et al'* 
was made. We also referred to the 
work of Dennis et al** on the use of 
heparin in the treatment of malaria. 
Many factors related to the role of 
the parasitized erythrocyte have been 
implieated in the pathogenesis of 
cerebral malaria, but the point we 
wanted to emphasize was that the al- 
terations of the vascular permeability 
and the obstruction of the circulation 
oceur before the plugging of the ves- 
sels by the RBCs, as clearly demon- 
strated by Maegraith? We strongly 
believe that this early alteration of 
the vaseulature is the result of the im- 


mune response of ilie host to the par- 


asite and that this vaseuopathy is the — 
main and potentially treatable cause 
of cerebral malaria. However, we 
agree with Dr Welsh in that further 
research in this area is warranted. | 

Gustavo Fom4n, MD 

Dept of Neural 

Univ of Vermont 

Berlingtor, VT 05401 

GABRIEL Toro, MD 

Dept of Neurol 

National Univ of Colombia 

School o? Med 
Bogota, Cclombia, SÀ 
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Birth Risk and Left-Hancedness 
Reconsidered 


To the Editor.-In a aote in the 
ARCHIVES (33:664, 1976), Leviton and 
Kilty presented deta thet they claim 
supported Bakan's' hypothesis that 
left-handedness results from left- 
hemispherie brain injury associated 
with perinatal factors. In this letter, 
we shall discuss criticaly this issue 
and Leviton and Kilty’s a 
to it and present data that have a 
direct bearing on the validity of 
Bakan’s hypothesis. 

In his original sżudy, Bakan’ found 
for male university stadents, that 
left-handedness is more Lke_y to occur 
in the progeny of high-risk birth 
orders, ie, first anc fourta (plus) born. 
In delineating the rationale for their 
research, Leviton and Kilty have, 
correctly, called attention to the fact 
that the studies^' that have failed to 
replicate Bakan' were inadequately 
conceived because they both failed to 
consider sex as a separate variable. In 
their study, Leviton and Kilty mea- 
sured the relationship between the 
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birth order and handedness of 592 
fifth and sixth graders. Like Bakan, 
they found that boys showed a greater 
incidence of left-handedness in the 
high-risk birth orders. Furthermore, 
they extended Bakan’s original find- 
ing by demonstrating that left- 
handedness seems to be  "dose- 
related" in that the frequency of left- 
handedness rises fairly sharply 
between birth orders 4 to 5 and birth 
orders 6 and higher. | 

With respect to the sex-relatedness 
of Bakan's hypothesis, in a recent 
article we^ find no signifieant rela- 
tionships between birth order and 
handedness for groups of male and 
female college students. Furthermore, 
we combined our data with Bakan's! 
and with these pooled data found no 
significant birth order-handedness re- 
lationships for males or females. 
Unfortunately, we cannot comment 
on the relevance of these data to those 
provided by Leviton and Kilty, for 
they failed to test the significance of 
the relationship they reported and 
failed to provide sufficient data for 
others to do so. That is, while the 
shape of their distribution seems to 
support Bakan, they provide no basis 
by which the reliability of their obser- 
vation can be evaluated and, thus, we 
must view their results with caution. 
Hence, we are presenting here data 
that provide a test of Leviton and 
Kilty’s “dose-related” U-curve be- 
tween degree of birth risk and the 
incidence of left-handedness. To do 
this, we tested the handedness of 359 
college students using the Briggs- 
Nebes* Scale, and questioned these 
students concerning their mothers’ 
age at the time of their births. (We 
used mothers’ age as an index of birth 
risk’ because it seemed to offer a more 
refined continuum of birth risk than 
birth order.) High-risk births were 
defined as the progeny of mothers 
Who were either <20 or >30 years of 
age at the time of birth (Table). 

Our data do not conform to the 
dose-related U-curve reported by Le- 
viton and Kilty. In addition, when we 
tested for the significance of the rela- 
tionship between birth risk (ie, high 
risk = <20 >30 and low risk = 20 to 
30) and handedness for males, fe- 
males, and the total group, none of the 
resulting x? test results were signifi- 
cant, je, respectively, y= 0.067, 
x’ = 0.232, and y? = 0.009. Taken to- 
gether these data suggest there is 
remarkable similarity in the ineidence 
of left-handedness between high- and 
low-risk births. 

To conclude, we believe that until 
Leviton and Kilty provide data to 
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. Percent of Left-Handers in 
Each Maternal Age Category 







Maternal Age, yr 


<21 21-25 26-30 31.35 >35 | 
F 0.077 0.023 0.058 0.080 0.000 
M 0.285 0.136 0.115 0.033 06.080 






substantiate the reliability of their 
dose-related U-curve, one must view 
their results with great caution. Fur- 
thermore, until these data are forth- 
coming, we know of no data other 
than Bakan's own that demonstrate a 
relationship between left-handedness 
and birth risk. As we've stated else- 
where, it seems that this line of 
research has simply failed to validate 
Bakan's hypothesis and perhaps as 
Bakan” has suggested recently, pro- 
spective studies seem to be a more 
desirable way to test this hypothesis. 

R. A. Hicks, PaD 

R. J. PELLEGRIXI, PHD 

E. A. EVANS 

J. D. MOORE 

Dept of Psychci 

San Jose State Univ 

San Jose, CA 95192 
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revisited. Neurcpsychología, to be published. 
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In Reply.—We are pleased that our 
report has stimulated interest in the 
risk factors of left-handedness. The 
study by Professor Hicks and his 
colleagues should not be viewed as a 
replication of our study. Two major 
differences between our studies need 
to be emphasized. First, although 
parity and age correlate, they are not 
equivalent. Hicks et al evaluated 
maternal age as a risk factor of left- 
handedness, whereas we evaluated 
parity (birth order) Thus, in this 
regard our studies are only tenuously 
comparable. Bakan? accepts the con- 
tinuum of easualty hypothesis that 
risk factors cf mortality are, when less 
intense or frequent, risk factors of 
more subtle damage to the newborn.’ 
Although the San Jose group does not 
accept the continuum of casualty 
hypothesis, they do use Bakan's termi- 
nology of "birth-risk." We have 
avoided the use of such terms, and 








| suggest that such terms as "high risk 


pregnancy" do not appear to be of any 
aid in epidemiologic studies of left- 
handedness. 

The second major difference be- 
tween our studies is that Hicks et al 
studied eollege students whereas we 
evaluated elementary school students. 
If pathological left-handedness* is 
associated with cognitive or percep- 
tual deficits that handicap academic 
performance, them disproportionate 
numbers of left-handers may not 
enter college. Because cf this possibil- 
ity, we are not prepared to view the 
study of Professor Hicks and his 
colleagues as comparable to ours. 

After the above letter was written, 
Professor Hicks wrote to us directly, 
asked for our data and received them. 
What should be done with these data 
is less clear. (Leviton and Kilty 
"...failed to test the significance of 
the relationship they reported.") We 
did not expect a curvilinear relation- 
ship between birth order and left- 
handedness. Our data generated this 
hypothesis. Only with cther data sets 
can this hypothesis be fested. Curve 
fitting to a secomd- or third-order 
equation seems a much more appro- 
priate method tham the calculation of 
a x. 

We agree with the San Jose group 
that our study should be replicated 
before it is viewed as support for 
Bakan's hypothesis that left-handed- 
ness is associated with "stressful 
prenatal and birth conditions." 

A. LEVITON, MD 

Dent of Neurol 

Children’s Hosp Med Ctr 
Boston, MA 02115 

T. KiLTY, PaD 

Dent of Teacher Education 
Cokege of Education 
Western Michigan Univ 
Kaiamazeo, MI 49608 
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Sex and Handedness 
Differences : 

A full report by Lauren J. 
Harris, PhD, of the study on sex 
and handedness differences re- 

_ ferred to in his LETTER TO THE 
EDITOR in the November AR- . 
CHIVES (35:773, 1973) will be 
published in Perceptual and Mo- 
tor Skills. 
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Medical aeath cere for athletes can be only as beneficial 
as it s carrent. With the more sophisticated perform- 
ances which are evident in ali fields of sport, it is vital 
that vou remain abreast of recent developments in 





sports m 
The AM& Fi/ ness and Sports Publications will enable you 
and health care and supervision necessary 
to keep oace wit? medical problems unique to sports. 

You will finc them to be extremely helpful for treating 

your spcrts-minced patients, whether they are week-end 
warriors. prefessionals, or young superstar hopefuls. 
Compiled b* mecical sports authorities, these references 


will hele yos to *urther optimum health care practices in 


to provice tke 





edicine. 








5 








the med:cal sports arena. 


PUBLICA 
dis 


fa 





IONS 


Sports. ane Physical Fitness: JAMA Questions and 


Answers (@P-2%4) $1.50 

Readily accessible guide on physical fitness and 
sports medicine Significant questions concerning 
athietics and exercise nrograms in relation to spe- 
cific ailments and injuries are fully explored and 
answered. 








: Standerd Bomerclature of Athletic Injuries 


From "Abrasic^" to "Zygomatic Arch Fracture", 
medical terms commonly used to describe athletic 
inmuries ard illaesses are precisely defined. Defni- 
tions explain: additional terms, etiology, symptoms, 
signs, complications, laboratory data, x-rays, path- 
ology. 


. Medical Evaluation of the Athlete--A Guide 





(OP-229) 3.80 

Pamphlet sets forth medical guidelines intendec to 
provice cotima! health protection for athletes, in- 
cluding disqua!fying physical conditions for sports 
participat on. Sample forms furnished. 










, Comments in Sports Medicine 


OP-662) $5.00 
Conese llustested review of current sports medi- 


' ne ssues whch depicts sound health and safety 





practces as well as unproven or harmful health 
habits. Velume covers such topics as: rehabilitation, 
femas athleocs, androgenic-anabolic — steroids, 
sports safety. quackery, injuries, communicable 
disease. 











5. The Medical Aspects of Sports: 16 
(OP-452) $2.00 
Compilation of articles by sports medicine authori- 
ties features: athletic diet programs, sports medi- 
cine programs, effects of steroid drugs on cartilage 
and tendons, sports injury resorts, female sports 
medicine. 


6. The Humanistic and Mental Health As»ects of Sports, 
Exercise and Recreation (OP-459) $7 50 
In-depth discussion of controversial issues sur- 
rounding organized sports and recreational physical 
activity programs. Presents: compettive preadoles- 
cent sports emotional pressure, human aggression, 
leisure life patterns, programs for the handicapped, 
exercise for adults. 


7. Fundamentals of Athletic Training, Second Edition 
(OP-366) $3.00 
Basic illustrated reference covers the athletic train- 
ers role in the health supervision of athletes. Con- 
tents include: physical fitness, nutrition, mental 
readiness, drug use and abuse, protective equip- 
ment, first aid. 


TO ORDER: 

Write Order Department, American Medical Associ- 
ation, 535 N. Dearborn, Chicago, IL. 60610. Please 
specify title, OP number, and include payment with 
your order. Thank you. 


CAFERGOT P-B 
` tablet: do more than 
ergotamine alone e with caffeine detectable plasma levels of 


ingested ergotamine reached twice as fast 
and higher peak plasma levels achieved’ 

e more complete, efficient absorption of 
ingested ergotamine"? 

e synergistic vasoconstriction?? 








e belladonna alkaloids help control the nausea = 
and vomiting common in migraine? 
dE e pentobarbital relieves the tension found in 
di | most migraine patients^ 


a: 
1 


oF Biens “is 





in migraine complicated by 
tension and GI disturbances 


CAFERGOT P-B 


TABLETS: Gynergen® (ergotamine tartrate. USP) 1 mg; ca*feine, 
USP, 100 mg; Bellafoline® (levorotatory alkaloids of belladonna. 
as malates) 0.125 mg; sodium pentobarbital, USP ( Warning. May 
be habit forming) 30 mg. 


SUPPOSITORIES: Gynergen® (ergotamine tartrate. USP) 2 mg; 
caffeine, USP, 100 mg; Bellafoline* (levorotatory alkaloids of 
belladonna. as malates) 0.25 mg; pentobarbital. NE (Warning: May 
be habit forming) 60 mg; inactive ingredients: tartaric acid, NF, 
malic acid, lactose, USP, and theobroma oil, USP 





"^ 


Contraindications: Peripheral vascular disease, coronary heart disease, hyper- 
tension, impaired hepatic or renal function, sepsis, and pregnancy. Hypersensi- 
tivity to any of the components. 


Precautions: A though signs and symptoms of ergotism rarely develop even after 
long term intermittent use of the orally or rectally administered drugs, care should 
be exercised to remain within the limits of recommended dosage. 


Adverse Reactions: Numbness and tingling of fingers and toes, muscle pains in 
the extremities, weakness in the legs, precordial distress and pain, transient 
tachycardia or bradycardia, nausea, vomiting, localized edema. and itch ng. 
Drowsiness may occur with Cafergot P-B. 


Adult Dosage: Ora//y—Two tablets at first sign of attack: if needed. 1 adcitional 
tablet every half hour until relieved (maximum. 6 per attack or 10 per weak). 
Rectally— One suppository as early as possible in attack: seccnd in ] hour, if 
needed (maximum, 2 per attack or 5 per week). 


Overdosage: Symptoms include vomiting; numbness, tingling, pain and cyanosis 

of the extremities associated with diminished or absent peripheral pulses; hyper- 
tension or hypotension; drowsiness, stupor, coma, convulsions and shcck. € 
A case has been reported of reversible bilateral papillitis with ring scotomata in a 

patient who received five times the recommended daily adult dose over é period 


.. 1. Schmidt R, Fanchamps A: Effe 
absorption of ergotamine in man. 
7:213, 1974. 

2. Friedman AP: Chronic recurring headache: Principles of of 14 days. Treatment consists of induction of emesis, gastric lavage, and 
management and specific treatment. Primary Care 1:487, catharsis; maintenance of adequate pulmonary ventilation: correction of hypo-. 
Sept 1974. tension; and control of convulsions. Treatment of peripheral vasospasm should 


consist of warmth, but not heat, and protection of the ischemic limbs. Vasodilators 
may be used with benefit but caution must be exercised to avoid aggrava:ing an 
already existen! hypotension. 


3. Brazeau P: Oxytocics: Oxytocin, prostaglandins, and ergot 
alkaloids, in Goodman LS, Gilman A (eds): The Pharmaco- 
logical Basis of Therapeutics, ed 5. New York, Macmillan a — 
Publishing Co, Inc, 1975, pp 867-880. n eris bd leat 

4. Ryan RE: Cafergot-PB: A new oral preparation to abort i 

migraine attacks. Clin Med 3:831, Sept 1956. SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 SANDOZ 


©1978 Sandoz, Inc. SAN 7-706 
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STRESS HEADACHE’ 


ESGIC 


ESGIC .. .. 


COMPOSITION: Each tablet contains: 





Isobutylallylbarbituric Acid (butalbital) ............ lens . 50 mg. (?4gr.) 
WARNING: May be habit forming. 

LEUTEN Lou sa @ Ke Cae SLAPS WLS 4e SS MR OS x4 qo: 40 mq. ( ?4gr.) 
Fs sr curiibl- a NC E E E NC E E E E DO E LL l1 Dl Red ee ed LI 325 mg. (5 gr.) 


Caution: Federal law prohibits dispensing without a prescription. 

Properties and Therapeutics: Many clinicians report that nervous tension and anxiety under- 
lie stress or muscle contraction headache. Sustained contraction of head and neck muscles 
is a major factor in this type of headache. ESGIC was designed to be an effective means of 
relieving head pain due to these factors by combining the analgesic effect of acetaminophen 
with the mild sedative effect of isobutyla!lylbarbituric acid. Acetaminophen may be used 
safely and comfortably by most persons sensitive to aspirin. 





STRESS HEADACHE’ 


* Indications: Based on a review of this drug by the National Academy of Sciences-National 
Research Council and/or other information, FDA has classified the indications as follows: 
"Possibly'' effective: For use to relieve pain; in "conditions in which combined sedative 
and analgesic action is desired, such as, nervous tension and sleeplessness associated with 
pain, headache, or general malaise''; in nervous and muscular pain accompanied by hyper- 
excitability and nervousness; and in “all conditions requiring relief of pain or reduction 

of fever, such as rheumatic and arthritic conditions, neuralgia, aches and pains, dys- 

menorrhea, respiratory infections and febrile conditions (common colds and grippe), 
dental extractions and minor surgical procedures and headaches." Final classification 
of the less-than-effective indications requires further investigation. 











CAUTIOUS of Aspirin 
CONCERN over Phenacetin 


Contraindications: Hypersensitivity to any of the components. 


Precautions: Due to the presence of a barbiturate, may be habit forming. Excessive or CAREFUL of Coloring Dyes 


prolonged use should be avoided. Keep out of the reach of children. 

Side Effects: In rare instances drowsiness, nausea, constipation, dizziness, and skin rash 
may occur. Discontinue use immediately upon occurrence of any such reactions. 

Adult Dosage: One to two tablets, repeated if necessary, but not more than six per day. "^ 


m GILBERT LABORATORIES 


Stirling, New Jersey 07980 B ESG | C ® B 


Complementary Clinical Trial SAMPLES will be sent on Request Containing . . . Acetaminophen 
Distributed Nationally (No coloring dyes in new white ESGIC tablet) 
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thogenesis of Transient Ischemic Attacks Within the Vertebrobasilar Arterial System i 
E Hiroaki Naritomi, MD; Fumihiko Sakai, MD; John Stirling Meyer, MD, Houston... "m 421 | 
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om inset Language Functions of the Right Hemisphere? | 
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H Visual a otor Adaptation 
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4 : Lewy Bcdies in ihe Presence of Alzheimer's Disease | 
s T wiam I. Rosenblum, MD, Nitya R. Ghatak, MD, Richmond, Va eese ere 170 — 


Acute Anterior. Myelitis Complicating West Nile Fever | 
Natan Gadoth, MD; Shimon Weitzman, MD; Eliahu E. Lehmann, MD, Beer-Sheva, israel ..... ........ 172 


yed | Meningitis. Following Stapes Surgery 
race D. Sryder, MD; Lawrence R. Boies, Jr, MD; Rolf F. Ulvestad, MD; 


Philip A. McGuiness, ISI ith a E R a aae T a a e 174 


P Lp errem Absence Status With: Minimal Behavior Change 
. . Rieaard W. Fincham, MD; Thoru Yamada, i4D; Dorothy D. Schottelius, PhD; 
Si T M. S. IM MD; Antonio Damasio, MD, PhD, lowa City |... eem .176 . 
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cholinergic agents and amantadine 
may be used concomitantly with 
SINEMET but their dosage may have to 
be adjusted. Discontinue levodopa 8 
hours before SINEMET is begun. A time 
interval sherter than 8 hours may 
increase the risk of ee -induced 
adverse reactions. 


SINEMET: Dosage Guidelines 


Therapy with SINEMET may be initiated | 
and. 


with one 10/100 tablet t.i.d. 


increased bv one tablet every day or 


every other day until a dosage of six: 


tablets per day is reached, If further 


titration is necessary to achieve opt- 


mum effect, SINEMET-25/250, at a dos- 
age of one tablet tid., should be 
substituted. Further dosage adjust- 


ments may be made, as necessary, to 


keep pace with the disease as it pro- 
gresses (see prescribing information). 


SINEMET: important 
considerations before 
. initiating therapy 
SINEMET is contraindicated in: 
* Patients receiving monoamine oxidase 
inhibitors. These inhibitors must be 
discontinued at least two weeks prior 
to initiating therapy with SINEMET. 
* Patients with known hypersensitivity 


to this drug. 
* Patients with narrow-angle glaucoma. 


rkinsons 


glaucoma may be treated cautiously if. 


both therapeu: ic and adverse reactions. 


lower doses and more rapidly 


to reduce adverse reactions, it is neces- 
-sary to individualize therapy and moni- 






(Patients wiin chronic wide- ang: 
























intraocular pressure is well controlled 
and the patient is monitored carefully: 
for changes in intraocular pressoe. 
during therapy.) 
* Patients with suspicious, undiagnosed 
skin lesions o* a history of melanoma. i 


All cautionary information with. levo- 
dopa « also applies to SINEMET. Bec ause. 
of increased brain dopamine levels, 


» H 





(specifically, involuntary movements 
and mental distur bances) ac | 






SINEMET than with levodopa. in order 










closely during dose 
adjustment periods, The occurrence of 
involuntary movements may require 
dosage reduction. B'epharospasm ma 
be a useful early sign of excess dosage in 
some patients. J 


tor the patient « 




















Instruct patients nol to take levodopa 
with SINEMET unless vou spec ifically 
recommend i. | : | l 





















Initiating therapy 
with SINEMET® 


a combination of carbidopa 
and levodopa 


SINEMET*-10/100 t.i.d. 
containing 10 mg of carbidopa* and 
100 mg of levodopa 

The usual starting dose for newly 
diagnosed patients 

This can be increased by one tablet 
every day or every other day until a 


dosage of six tablets a day is reached. - 


If more medication is required to 
achieve adequate control, SINEMET- 
25/250 tid. should be substituted. 


SINEMET*-25/250 tid. 
containing 25 mg of carbidopa* and 
250 mg of levodopa 

For patients transferred from 
SINEMET-10/100 

The optimal dosage range for 
SINEMET begins with SINEMET-25/ 
250 tid. Upward adjustments may 
be made in increments of one-half 
or one 25/250 tablet every day or 
every other day to two 25/250 tab- 
lets t.i.d. To keep pace as the disease 
progresses, further titration may be 
made as necessary. Do not exceed 
eight tablets of SINEMET-25/250 a 
day. If further titration is desired, see 
full prescribing information. 


For patients transferred 
from levodopa 
DISCONTINUE LEVODOPA AT 
LEAST 8 HOURS BEFORE START- 
ING SINEMET. The starting dose for 
SINEMET should provide about 25 
percent of previous levodopa 
requirements. (Patients receiving 
less than 1500 mg of levodopa a day 


should be started on one tablet of. 


SINEMET-10/100 tid. or q.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amanta- 
dine may be added or continued 
during treatment with SINEMET. 
Their dosage may have to be 
adjusted accordingly. 


*Anhydrous equivalent 


For full details of dosage and 
administration, see prescribing 
information. 









a combination of carbidopa and levodopa 


practical from the start 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 


must be discontinued at least 8 hours before 


therapy with SINEMET is started. In order to 


. reduce adverse reactions, it is necessary to 
individuatize therapy. See the Wernings 


(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with SINEMET 

SINEMET is contraindicated in patients with 
known hypersensitivity to this drug and in narrow 
angte glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levo- 
dopa dosage. (See Dosage and Administration 
section of full prescribing information.) Patients 
taking SINEMET should be instructed not io take 
additional levodopa unless prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may te due to increased brain 
dopamine following administration of levodopa. 
All patients should be observed carefully for 
development of depression with concomitant sui- 
cidal tendencies. Treat with caution patients with 
past or current psychoses. Because carbidopa 
permits more levodopa to reach the brain and, 
thus. more dopamine to be formed, dyskinesias 
may OCCur at lower dosages and sooner with 
SINEMET than with levodopa. Occurrence of dys- 
kinesias may require dosage reduction. 

SINEMET should be administered cautiously 


to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or . 


endocrine disease. 

Exercise care in administering SINEMET as 
with levodopa. to patients with history of myocar 
dial infarction who have residual atrial, nodal. or 
ventricular arrhythmias. in such patients, cardiac 
lunction should be monitored with particular care 
during period of initial dosage adjustment. in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there ís possibility of upper 
G.L hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and cembi- 
rations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of chidbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mothe: and 
child. SINEMET should not be given to nursing 
mothers. 

Usage in Children: Safety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular, 
and renai function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is weil controlled and patient 
is monitored carefully for changes in intraocular 
pressure during therapy, 

Symptomatic postural nypotension can occur 
Far this reason, SINEMET should be given cau- 









. ously to patients on antihypertensive drugs. 


When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be required. (For 


. patients receiving pargyline, sea the contraindica- 


tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodepa, they 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Also, the beneticial effecis of ievodopa in Parkin- 
Son's disease have been reported to be "eversed 
by phenytoin and papaverine, Patients taking 
these drugs with SINEMET should be zarefully 


_ observed for loss of antiparkinsonian effect. 


Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other inveluntary 
movements. Other serious adverse reactons are 
menial changes including paranoid idea ion and 
psychotic episodes, depression with or without 
development of suicidal tendencies. and demen- 
tia. Convulsions also have occurred; however. a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is 3ausea. 

Less frequent adverse reactions are cardiac 


irregularities and/or paipitations, ortt ostatic 


hypotensive episodes, bradykinetic episodes ithe 
“on-off” phenomenon), enorex a. vomitiag, and 
dizziness. 

Rarely, Gi. bleeding, development ef duo- 
denal ulcer, hypertensios, phlebitis, henolytic 
anemia, leukopenia, and agranulocytosis have 
occurred. 

Other adverse reactions reported with levo- 
dopa include dry mouth, dysphagia. sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor headache, numbness, weakness 
and faintness, bruxism, cenfusion, insomnia and 
nightmares, hallucinations and delusions agita- 
tion and anxiety, malaise, fatique euphoria, mus- 
cle twitching and blepharespasm (may be taken 
as an early sign of excess dosage. consider 
dosage reduction at this time), trismus, burning 
sensation of tongue, bitter laste, diarrhea. consti- 
pation, flatulence, flushing: skin rash. inc-eased 
sweating, bizarre breathing patterns, Lrinary 
retention, urinary incontinence, diplopia, blurred 
vision, dilated pupils, hot flashes weight cain or 
loss, dark sweat and/or urne, oculogyric crises. 
sense of stimulation, hiccups, edema, loss of hair, 
hoarseness, priapism, anc activation, of latent 
Horner's syndrome. 

Abnormalities in laboratory tests may ir clude 
elevations of blood urea nitrogen, SGOT SGPT 
lactic dehydrogenase, biliibin, alkaline phos- 
phatase, protein-bound iodine and pcsitive 
Coombs test. More commonly, :evels of blood 
urea nitrogen, creatinine, and uric acid aredower. 
during administration of SINEMET thar with 
levodopa. 

Overdosage: Management of acute overdosage 
with SINEMET is basically tne same as manage- 
ment of acute overdosage with levodopa; how- 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET 

How Supplied: Tablets SINEMET.-10/10€ and 
Tablets SINEMET-25/250 are supolied in bottles 
of 100.  J7SI05 (DC 6834803) 


For more detailed information, 
Consult your MSD -enresenta- 
tive or see full prescribirg 
information. Merck Sharp & 
Dohme, Division cf Merck & 
Co. NC., West Poin, Pa. 19486 
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. Mysoline (primidone).. T hight y effective - 
choice for psychomotor seizure control, 
The psychomotor seizure state may prove difficul: to control. 5. 
Among the major anticonvulsants, MYSOLI INE (primicone) m | 
emerged as an effective first-line agent in the control of jenon 
a seizures: a view based on more than two decades of experience and 
a shared by a number of leading neurol ogists. 57 This positive 
Come ete or estimation c of MYSOLINE efficacy is refi lected in Forster s* clinici 
i impression € of anticonvulsant p i 
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Multiple anticonvulsant properties 


may help account for Mysoline efficacy. — 


Both MYSCLINE metabolites—PEMA (pheny lethylmaicnamt ide) end 
phenobarb'tal—have anticonvulsant activity, as does primidone: itself 
In psychomotor epilepsy MYSOLI INE 1 IS a dde of Enos while pene 


barbital is considered to be of li 


Please see next page for nid information. 
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consider it first. 
for control of 
. psychomotor seizures 


(complex partial") 


*Modified terminology from ihe international Classification 
gf Epiteptic Seizures.? 
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for grand mal, focal and 
psychomotor seizures 


MYSOLINE 


primidone) 
Initial dose in patients eight years and older: 250 mg 
daily at bedtime 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
MYSOLINE* 

Brand of PRIMIDONE Anticonvulsant 


ACTIONS: MYSOLINE raises electro- or chemoshock seizure thresholds 
or alters seizure patterns in experimental animals. The mechanism(s) 
of primidone's antiepileptic action is not known. 


Primidone per se has anticonvulsant activity as do its two metabolites, 
phenobarbital and phenylethylmalonamide (PEMA). In addition to its 
anticonvulsant activity, PEMA potentiates that of phenobarbital in -ex- 
perimental animals. 


INDICATIONS: MYSOLINE. either alone or used concomitantly with other 
anticonvulsants, is indicated in the control of grand mal, psychomotor, 
and focal epileptic seizures. It may control grand mal seizures refractory 
to other anticonvulsant therapy. 


CONTRAINDICATIONS: Primidone IS contraindicated in: 1) patients 
with porphyria and 2) patients who are hypersensitive to phenobarbital 
(see ACTIONS). 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy 
and nursing infants are unknown 


Recent reports Suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect 

to diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs 


The reports Suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to 
Prove a definite cause and effect relationship. There are intrinsic 
methodologic problems in obtaining adequate data on drug teratogenic- 
ity in humans; the possibility also exists that other factors, e.g., genetic 
factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. The great majority of mothers on 
anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual Cases where the severity and frequency of the 
Seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be consia- 
ered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
Ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K: therapy for 
one month prior to, and during, delivery 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a com- 
plete blood count and a sequential multiple analysis-12 (SMA-12) test 
should be made every six months 





ADVERSE REACTIONS: The most frequently occurring earlv side 
effects are ataxia and vertigo. These tend to disappear with continued 
therapy, or with reduction of initial dosage. Occasionally, the tollowing 
have been reported: nausea, anorexia, vomiting, fatigue, hyperirritability, 
emotional disturbances, sexual impotency, diplopia, nystagmus, drowsi- 
ness, and morbilliform skin eruptions. Occasionally, persistent or severe 
side effects may necessitate withdrawal of the drug. Megaloblastic 
anemia may occur as a rare idiosyncrasy to MYSOLINE and to other 
anticonvulsants. The anemia responds to folic acid without necessity of 
discontinuing medication 

DOSAGE AND ADMINISTRATION: The average adult dose is 0.75 to 
1.5 g per day. The initial dose is 250 mg. Increments of 250 mg are 
added, usually at weekly intervals, to tolerance. or therapeutic effective- 
ness, up to daily doses not exceeding 2.0 g. A typical dosage schedule 
tor the introduction of MYSOLINE is as follows: 


Adults and Children Over 8 Years of Age 















Ist Week 
250 mg daily at bedtime 


2nd Week 
250 mg b.i.d 
















3rd Week 
250 mg t.i.d 


4th Week 
250 mg a.i.d 






In children under 8 years of age, maintenance levels are established by 
a similar scheduie, but at one-half the adult dosage. It is best to begin 
with 125 mg, with gradual weekly increases of 125 mg a day, to a daily 
total usually between 500 mg and 750 mg 


In patients already receiving other anticonvulsants MYSOLINE should 
be gradually increased as dosage of the other drug(s) is maintained or 
gradually decreased. This regimen should be continued until satisfac- 
tory dosage leve! is achieved for combination, or the other medication is 
completely withdrawn. When therapy with this product alone s the 
objective, the transition should not be completed in less than two weeks. 


MYSOLINE 50 mg Tablet can be used to practical advantage when small 
fractional adjustments (upward or downward) may be required, as in the 
following circumstances: for initiation of combination therapy: during 
"Transfer" therapy; for added protection in periods of stress or stressful 
situations that are likely to precipitate seizures (menstruation. allergic 
episodes, holidays, etc.). 

HOW SUPPLIED: MYSOLINE Tablets —No. 430—Each tablet contains 
250 mg of primidone (scored), in bottles of 100 and 1,000. Also in unit 
dose package of 100. No 431—Each tablet contains 58 mg of primidone 
(scored), in bottles of 100 and 500. 

MYSOLINE Suspension —No. 3850. Each 9 ml (teaspoonful) contains 
250 mg of primidone, in bottles of 8 fluidounces. 


Institutes of Health, Bethesda, Maryland, 1971, p. 15. 8. Gastaut. H. 
Epilepsia 11:102 (Mar.) 1970. 


A Ayerst Laboratories 
yers @ New York, N.Y 10017 rats 
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helps control spasticity 
mainly t the spinal level 


The princioal mode of action of 


Lioresal is at the-spinal level, affording 


«effective relief of spasms of voluntary 
muscies. Acticns at Supraspinal sites 
may also occur and contribute to the 
clinical eftect 


usually relieves flexor 
spasms...aids physiologic 
functior 


Lioresal affords effective relief of vol- 
untary muscle spasm, particularly 
flexorspasms and associated pain, 
clonus and muscular rigidity. Patients 
may be atle tc perform everyday 
functions more comfortably with in- 
creased independence and ability to 
cope with problems 

Y In a recent study, Feldman et al found 
'"... baclo*en [Lioresal] had beneficial 
effects on act vities of daily living in 
MS patients if-reatment was initiated 
before they became functionally 
depenmdert. ' 


helps avoic risk of 
oversecatien 


"Baclcfen caused less sedation than 


would have been expected from com- 


parable doses of diazepam but it did 
nevertheless have a tranquilizing 
effect... "? 


no liver toxicity reported 


Unlike the skeseta! muscle relaxant, 
dantrolen2, hepatotoxicity has not 
»been rencrtec with Lioresal. Accord- 
ing tc arecentstuCcy, 
were on tre wole, benign and tran- 
sient and abated with persistence at 
a particular dcse or with a minor de- 
crease ivmdose No serious side effects 
developed anc there wera no signs of 
even transientbone marrow, liver, 
kidney, or gasirointestinal toxicity." 3 


Tne-side effects 


facilitates physiotherapy 


By controlling pain.and spasticity, 
Lioresal nelps make physiotherapy 
easier as the pain and limitation of 
motion that prohibits such activity is 
reduced; “’.. . patients are usually 
better candidates for nursing care 
and physical therapy. ? 


important resu ts from a 
multicenter study of 
spasticity secondary to 
multiple sclerosis’ 


less spasticity, less pain 


After 5 weeks’ treatment of 106 mul- 
tiple sclerosis patients with spasticity: 
". .. the overall spastic state, daytime 
and night spasms, and pain and stiff- 
ness had improvec significantly in 
patients treated with baclofen.’ 4 


Flexor spasms 





Pain Frequency 





0 
Rating scale 
0O-Absent. 1-Dirninished 
2-Normal. 3- Increased 
4—Hyperreflexia 


0 
Rating scale 
O-None, 1-Minimal, 2-Mild 
3- Moderate. 4- Severe 





Legend. No o! patients Bacloten (P - 40) =a) 
Placebo (r - 37) 
Adapted? aselne Week ^ 





50% improvement by 
physicians’ rating* 

At the end of the same five-week 
interval, improvement was noted in 
approximately 50% of patients 
treated with baclofen as compared 
to improvement in only 33% of the 
placebo-treated patients. 





























to help relieve spasticity of 
multiple sclerosis, spinal cord injury/disease 





Excessive sedation often encountered 
with diazepam and tranquilizer-like 
products is usually not a problem with 
Lioresal. However, because transient 
drowsiness can occur, patients should 
be cautioned against the operation of 
automobiles or dangerous machinery. 


A few cases of increased SGOT, 
elevated alkaline phosphatase and 
elevated blood sugar have been 
reported but were not considered 
clinically significant. Gastrointestinal 
and other side effects also nave been 
reported but generally do not persist. 


Please read the brief summary of the 
prescribing information for full details 
regarding abrupt drug withdrawal, 
impaired renal function, stroke, and 
pregnancy on the next page. 


A case history — 


able to functior 
better after spinal 
cord injury 


J.N., a 30-vear-olc male with a 
4-year history o! complete 
transverse myelopathy at T5, 
secondary to gunshot wound. 
He was not able to get out of 
bed witheut help, nor put on his 
shoes because of powerful 
extensor spasms in both lower 
extremities. On 60 mg Lioresal 
daily, he wes able to transfer 
from bed to wheelchair, put on 
his shoes and tie his laces. 


Data on file, Geigy Pharmaceu- 
tical Company, Summit, New 
Jersey. 


Dosage should be individualized. baclofen Therefore. ex ept for serious adversi pared to 30% of those $ tne p aceno qr Up Uther 








reactions, the dose should be reduced slow V common adverse reactions are dizziness (5-1! >) 
Therapy should be started at low dosage and when the drug is discontinued weakness (5-15%) and tatique (2-495) Others re- 
increased gradually. Improvement may not show b Impaired Renal Fun tion: Because Lioresal, brand — ported 
immediately, so it is important to continue the f baclofen. is primarily excreted unchanaed Neuropsychiatric Confusion (1-1195). headache 
drug for a reasonable period until the optimum through the kidneys. it should be given with cau- (4-896). insomnia (2-7%), and rar: ly. euDhoria, ex- ‘ 
effect is achieved. Avoid abrupt withdrawal (see tion, and t may be necessary to reduce the dc age. citement. depression, hallucirations. paresthesia 
Warnings). C. Stroke: Lioresal. trand of baclofen, has not siqnifi muscie pain. tinnitus, slurred speech, ceordination 
Dosage should be titrated. The following dosage cantly benefited patients with stroke. These pa disorder, tremor, rigidity. dystcnia. ataxic. blurred 
titration schedule is suggested. tients Nave also shown poor ti Jlerability to the drug VISION, Nystagmus, strabismus. miosis myarrasis. dip 

d. Pregnancy. Lioresal. brand of baclofen. has beer lopia, dysarthria. epileptic seizur 

5 mg t.i.d. CY ( B ,nown to ncrease the incidence of ompnaloceles Cardiovascular Hypotension '0-9%) Rare instances 
for 3 days ; (ventral hernias) in fetuses of rats given appro» of dyspnea, palpitation ct est pain, syncope 
aaas imately 13 times the maximum dose recommended Gastrointestinal Nausea (4-12%), const pation (2- 
10 mg t.i.d. tor human use, at a dose which caused significant 6%). and, rarely, dry mouth an rexia. taste disorder 
for 3 days reductions in fooc intake and weight gain in dam: iDaominai pain, vomiting. diarrhea. and positive test 
TEE This abncrmality was not seen in mice or rabbits for occult blood in stool 
15 mg t.i.d. (Y A C) There was also ar increased incidence of incom. Genitourinary Urinary frequency (2-6% and rarely 
for 3 days piete steroebral ossification in fetuses of rats given enuresis, urinary retention, dysuna. impotence. in- 

approximately 13 times the maximum recom- ability to ejaculate, nocturia. hematuria 





20 mg t.i.d. mended human dose, and an increased incidence Other nstances of rash, pruritus, ankle edema. ex- 
for 3 days of unossified phalangeal nuclei of forelimbs and cessive perspiration, weight cain, nasal c )ngestion 


3 
nindlimbs in fetuses of rabbits given approximately Some of the CNS and genitou: nary symptoms may 





Improvement is not always immediately apparent; 7 times the maximum re ommended human dose be related to the underly ing disease rather than to 

therefore continue for a reasonable period until There are no stud es in pregnant women. Lioresal arug therapy 

optimum effect is achieved (usually between Drand of baclofen, should be used during preg- The fe lowing laboratory tests nave beer found to be 

40-80 mg daily). The total daily dose should not nancy on y if the benefit clearly justifies the poten- abnormal in a few patients recevir g Lio*esal, brand 

exceed a maximum of 80 mg daily (20 mg q.i.d.). tial risk to the fetus of baclofen: increased SGOT, elevated alkaline 

For full information, including dosage schedule Precautions Safe use of Lioresal, brand of baclofen phosphatase, and elevation o' blood sugar 

and administration, please read the prescribing in Children under age 12 has not been established.and How Supplied White, oval, single-scored tablets of 

information. it ıs, therefore, not recommended for use in children 10 mg in bottles of 100 

Brief Summary of Prescribing Information Bec iuse Of fhe possibility of sedation, patients For complete details, including description. acti INS 
snou'd be cautioned regarding the operation of dosage and administration, and overdosage, please 

Indications Lioresal. brand ot baclofen. is useful for automobiles or other d ingerous machinery, and ac- see full presc ribing information 

the alleviation of signs and symptoms of spasticity tivities made hazardous by decreased alertness 667252 (REV. 11/77) C77-49 

resulting from multiple sclerosis, particularly for the Patients should also be cautioned that the central References 

relief of flexor spasms and concomitant pain. clonus. nervous system effects of Lioresal, brand of baclofen. 1. Feldman RG, Kelly-Hayes V, Conomy JP Foley JM 

and muscular rigidity may De addtive to those of alcohol and other CNS Baclofen for spasticity in Multiple Sclerosis 

Patients should have reversible spasticity so that depressants Double-blind crossover and three-year study 

Lioresal, brand of baclofen, treatment will aid in re- Lioresal, brand of baclofen, should be used with c au Neurology 28:1094-1098. 1978 

storing residual function tion where spasticity is utilized to sustain upright 2 McLellan DL Effect of baclofen upon monosynap- 

Lioresal, brand of baclofen, may also be of some posture and »alance in locomotion or whenever spas lic and tonic vibration reflexes in patients with 

value in patients with spinal cord injuries and other ticity is utilized to obtain increased function spasticity. J Neurol Neurosurg Psychiatry 36:555. 

spinal cord diseases IN patients with epilepsy, the clinical state and elec- 560. 1973 : 

Lioresal, brand of baclofen, is not indicated in the troencephalogram should be monitored at regular 3 Duncan GW. Shahan: BT Young RR: An evaluation 

treatment of skeletal muscle spasm resulting from intervals, since deterioration in seizure control and of baclofen treatment for certain symptoms in pa- 

rheumatic disorders EEG have been repcrted occ asionally in patients tak- tients with spinal cord lesions. Neurolegy 26 441- 

The efficacy of Lioresal, brand of baclofen, in stroke. ing Lioresal, brand of baclofen 445. 1976 

cerebral palsy, and Parkinson's disease has not been It S not known whether this drug is excreted in human 4. Sachais BA. Logue JN, Carey MS: Baclofen, A new 

established and, therefore, it is not recommended for milk As a general ru e, nursing should not be under- antispastic drug Arch Neurol 34.422-428, 1977 

these conditions taken while a patient is on a drug since many drugs | 

Contraindications Hypersensitivity to Lioresal, are excreted in human milk GEIGY Pharmaceuticals 

brand of baclofen A dose-related increase in incidence of ovarian cysts Division of CIBA-GEIGY Corporation 

Warnings and a less marked increase in enlarged and/or Ardsley, New York 10502 Y 

a. Abrupt Drug Withdrawal: Hallucinations have oc- hemorrhagic adrena glands was observed in female 

curred on abrupt withdrawal of Lioresal, brand of rats treated chronically with Lioresal, brand of baclo- 


fen. The relevance o: these findings to humans is not 


known Geigy 324-91007 


Adverse Reactions The most common is transient 
drowsiness (10-63%). In one controlled study of 175 
patients, transient drowsiness was observed in 63% 
of those receiving Lioresal. brand of baclofen com- 


LIORESAL 


baclofen 


to help relieve spasticity of 
multiple sclerosis, spinal cord injury/disease 


























Hexadrol^ 
dexamethasone, USP 


Decadron® 
dexamethasone, USP 






























Tablets 05mg Tablets 0.5 mg 
100's $ 12.33 30's $ 2.45 $ 4.16 per 100 
7000's 119.62 500's 38.10 43.42 per 1000 








Tablets 0./5 mg Tablets 0.75 mg 
100's 15.40 100's 9.55 5.85 per 100 
1000's 137.66 500's 45.68 46.30 per 1000 







Tablets 1.5 mg 
50's 


40.00 7.24 per 100 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
Organon) A Division of Organon Inc. 
West Orange, N.J. 07052 


A PART OF Akzone INC 


Tabiets 1.5 mg 

50's 13.87 
Tabiets 4.0mg 

50's 23.62 


"Based on wholesale price to retailer as listed in Drug Topics Red Book 1978. 






Tablets 4.0mg 
100's 
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Clinical 
Associateship 
in Neurology 
at NIH 








The Developmental and Metabolic 
Neurology Branch, under the direction of Dr. 
Roscoe O. Brady, M.D., National Institute of 
Neurological and Communicative Disorders 
and Stroke, National Institutes of Health, 
Public Health Service, is offering a 1 to 2 
year appointment for a Board certified or 
eligible neurologist who wishes further 
training in clinical and basic research 
problems related to metabolic diseases that 
affect the nervous system. 


You will work under a senior investigator and 
supervise a 5+ bed specialty unit dealing 
with treatment of metabolic disorders. Of 
special interest are disorders of 
sphingolipids, mucopolysaccarides, amino 
acids, and organic acids. 


The position will be filled under the Public 
Health Service Commissioned Corps or as a 
Service Fellowship. Candidates who 

qualify for the commissioned corps will 
receive a starting salary of $20,500 with a 
variety of additional benefits including 
moving and travel expenses as well as free 
health care. Comparable Service Fellowships 
are also available. 


Interested applicants should submit their 
curriculum vitae and bibliography to: 


Mr. Clifford Schein 

National Institute of Neurological and 
Communicative Disorders and Stroke 

National Institutes of Health 

Public Health Service 

9000 Rockville Pike 

Bldg. 31, Rm. 8A23 

Bethesda, Maryland 20014 


An NIH Associate Training Program 
An Equal Opportunity Employer 
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Brief Summary of Prescribing Information. 

DILANTIN (phenytoin sodium) 

Indications. Dilantin is indicated for the control of grand mal and psychomotor 
seizures. 

Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products. 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients may precipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation, or substitution of other anticonvulsant medication 
arises, this should be done gradually. 

Phenytoin is not indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic pro- 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomitent use of 
other drugs such as the following. 

1. Barbiturates may enhance the rate of metabolism of phenytoin. This effect. 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram. phenylbutazone, andsulfaphenazole 
May inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead toan increased incidence of nystagrrus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well-documented 

3. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytoin intoxication. 

4. Tricyclic antidepressants in high doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly 

Phenytoin may interfere with the metyrapone and the 1-mg dexamethasone 
tests. It may alsosuppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 
infants are unknown 

Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data is more extensive with respect topheny:oinand 
phenobarbital, but these are also the most commonly prescribed ant convul- 
sants. Less systematic or anecdotal reports suggest a possible similar associa- 
tion with the use of all known anticonvulsant drugs 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot be regarded as adequateto provee definite 
cause-and-effect relationship. There are intrinsic methodolog c problems in ob- 
taining adequate data on drug teratogenicityin humans the pcssibility also exists 
that other factors, eg, genetic factors orthe epileptic condition icself, may be more 
important than drug therapy in leading to birth defects. The great maiority of 
mothers on anticonvulsant medication deliver normal infants. It is important to 
note that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threat tolife. 
In individual cases where the severity and frequency of the seizure disorder are 
such that the removal of medication does not pose a serious threat to the patient, 
discontinuation of the drug may be considered prior to anc Curing pregnancy, 
although it cannot be said with any confidence that even minor seizures do not 
pose some hazard to the developing embryo or fetus 

The prescribing physician will wish to weigh these conside-ations in mreating 
or counseling epileptic women of childbearing potential 
Precautions. The liver is the chief site of biotra nsformation of phenytoin. Patients 
with impaired liver function may show early signs of toxicity. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytcin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited enzyme availability and lack of induction and appears to be geneti- 
cally determined 

Phenytoin has been associated with reversible lymph node hyperplasia. If 
lymph node enlargement occurs in patients on phenytoin, every effortshould be 
made to substitute another anticonvulsant drug or drug comoination 

Drugs that control grand mal are not effective for petit mal seizures. Therefore. 
if both conditions are present. combined drug therapy is needed 

Thedrug should be discontinued if a skin rash appears. Ifthe -ashis exfoliative, 
purpuric, or bullous, use of the drug should not be resumed. Iftherashisa milder 
type ( measles-like or scarlatiniform), therapy may be resumed after the resh has 
completely disappeared. If the rash recurs upon reinstitution cf therapy, *urther 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant therapy, including 
phenytoin 

Hyperglycemia, resulting from the drug's inhibitory effect on insulin release. 
has been reported Phenytoin'may also raise the blood sugar level in persons 
already suffering from hyperglycemia 
Adverse Reactions. Central Nervous System: The most common manifes- 
tations encountered with phenytoin therapy are referabie to this system. These 
include nystagmus, ataxia, slurred speech, and menta! confusion. Dizziness. 
insomnia, transient nervousness, motor twitchings, and headache have also 
been observed. These side effects may disappear with continuing thera»y ata 
reduced dosage level 

Gastrointestinal System: Phenytoin may cause nausea. vomiting, and con- 
stipation. Administration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

Integumentary System Dermatological manifestations sometimes accom- 
panied by fever have included scarlatiniform or morbilliform rashes. A morbilli- 
form rash (measles-like) is the most common; other types of dermatitis ara seen 
more rarely. Rashes are morefrequentinchildren and young adults. Other. more 
serious forms which may be fatal have included bullous, exfoliative, or purpuric 
dermatitis, lupus erythematosus, and Stevens-Johnson syndrome 

Hemopoietic System: Hemopoietic complications, some fatal, have occasion- 
ally been reported in association with administration of phenytoin. These have 
included thrombocytopenia, leukopenia, granulocytopenia. agranulocytosis, 
and pancytopenia. While macrocytosis and megaloblastic anemia have oc- 
curred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate such acon- 
dition from other lymph gland pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene, including gum massage, frequent brushing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur Occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage and periarteritis 
nodosa may occur and can be fatal TJ 


PARKE-DAVIS ^^*E-oAvis 


Division of Warner-Lambert Company 
Morris Plains, NJ 07950 


PD-JA-2344-2-P (2-79) 


Tonic-clonic seizures (grand mal) 


DILANTIN’ KAPSEALS' 


(phenytoin sodium capsules, USP) 
a drug of choice’ © 30. and 100-mg capsules 


o appear to stabilize the seizure threshold 

o appear to prevent the spread of seizure activity rather then 
abolishing the primary focus of seizure discharges 

o maintain seizure control in a majority of patients 


Note: The FDA has advised physicians that generic phenytoin sodium 
capsules are not the same as Dilantin Kapseals. In general, patents 
on Dilantin Kapseals should not be switched to other brands orferms o! 
phenytom capsules. Any change in either dosage form or brand o! 
phenytoin socium capsules that involves Dilantin sodium capsules 
requires careful momtoring of patients serum levels! 


AfBo-owailable as Infatabs" 5O-mg; oral suspensions, 30 mg/5 ml and 125 mg/5 ml 


ph WIDI hase *Rodin E Epilepsy in Adolescents and Adults, in Conn HF (ed) Current Therapy Philadelphia, 
ik a WB Saunders Company, 1977, pp 716-723 
vB. IONS tNew prescribing directions for phenytoin FDA Drug Bulletin, Aug-Sept 1978 


pee bnef summary of presenbing information on preceding page 
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bromocriptine mesylate) 


The first clinically useful 
dopamine receptor agonist 





Dosage and Administration * For further details, including information on 
e Start with one 2.5-mg tablet with the evening contraception and pregnancy tests, please see 
meal for three days; increase to one tablet with Brief Summary. 
food in the morning and in the evening on the Contraindications: Sensitivity to any ergot alkaloids. ar 


| j j | Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has 
fourth day Thethera peutic dosage Is one tablet been found in patients with pituitary tumors (Forbes-Albright syn- 


two or three times daily with meals. drome), a complete evaluation of the sella turcica is advisable before 
treatment with Parlodel* (bromocriptine mesylate). Although Parlodel 
e |f adverse effects occu r, temporarily reduce therapy will effectively lower plasma levels of prolactin in patients with 
dosage. pituitary tumors, this does not obviate the necessity of radiotherapy or 
; i surgical procedures where appropriate. If pregnancy occurs, treatment 
* Duration of treatment should not exceed six should be discontinued immediately; safe use has not been dem- 
months onstrated in pregnancy. Should not be administered to nursing mothers. 
E Safety and efficacy have not been established in children urider age 15. 
Although the incidence of congenital malformations and spontaneous 
L 
If pregnancy occurs, treatment should be abortions reported in human studies does not exceed that generally re- 
discontinued immediately. ported for such occurrences in the population at large, the total number 


'$ 
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with hyperprolactinemia” 


e mimics the action of dopamine at the receptor sites 
` epotentinhibitor of prolactin secretion 
«indicated in amenorrhea/galactorrhea associated 
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Clinica! effectiveness in amenorrhea/galactorrhea 


associated with hyperprolactine 


Par odel therapy was studied in 210 patients 

with amenorrhea/galectorrhea associated with 
hyperproiactinemia* cf whom 187 were evaluated 
for efficacy In light of the usual findings with 
previously available therapies, the response to 
Parlodel ( 3romocriptine mesylate) was 
impressive 


a 


« CLINICAL MPROVEMENT IN AMENORRHEA 
Reinitiation of menses (or pregnancy without 
firs- havime mensest) was reported by 80% of 
187 patien-s after an everage treatment time of 
5.7 weeks. 


e CLINICAL MPROVEMENT IN GALACTORRHEA 
76% of 187 patients experienced clinically signifi- 
cant —75%or greater — reduction in galactorrhea, 
anc 58% experienced complete cessation of milk 
sec-etion he treatment time required for 75% 
reduction was 6.4 weeks, and that for complete 
cessation was 12.7 weeks. 





V 


mia* 


e OVERALL CLINICAL EFFECTIVENESS 
63% of 187 patients experienced reinitiation of 
menses and at least 75% reduction in galac- 
torrhea: 47% had both reinitiation of menses and 
complete cessation of milk secretion. 


e CORRELATION OF CLINICAL RESPONSE | 
WITH REDUCTION IN PROLACTIN LEVELS 
Improvement markedly correlated with reduction 


 inserum prolactin levels. Maximum reduction of 


prolactin levels was achieved within the first four 
weeks of therapy, and reduced levels were main- 
tained throughout therapy. 


*in the absence of demonstrable pituitary tumor. No* 
indicated in patients with normal prolactin levels. Safe 
use in pregnancy not demonstrated. Thus, not indi- 
cated in the management of infertility. 

tParlodel (bromocriptine mesylate) is not indicated in 
the management of infertility. 


Stylized rendition 
of the hypothalamus 
and the pituitary 








of pregnancies -eported is an insufficient sample in which to detect any 
giver birth defect; extrapolatior of these data to a greater patient popu- 
lation would besstatistically invelid. 

Precautions: Since treatment may result in restoration of fertility, pa- 
tients should'b- required to use contraceptive measures, other than the 
oral contraceatves, during treatment; however, since patients often 
ignore this recommendation and since pregnancy may occur prior to 
reini-iation of menses, as an additional precaution, a pregnancy test is 
recommended at least every four weeks during the amenorrheic period 
and, once menses are reinitiated, every time a patient misses a men- 

. strua period. Parlodel” (bromocriptine mesylate) therapy has been 
demenstrated t» be effective in the short-term management of 
amenorrhea/g&actorrhea only. Data are not available on the safety or 
effectiveness its usein long-term continuous dosage, or in patients 
giver repeated -ourses of treatment following recurrenc 
galactorrhea afer initial treatment. Recurrence rates are reportedly 
very righ, ranging from 70% to 30% in domestic and foreign studies. 
Adverse Reactiens: 


but these areenerally mild to moderate in degree. Therapy was discon 


The inciderce of adverse effects is quite high (68%) 


of patients because of adverse effects. 
These in decreasing order of frequency are nausea 51%, headache 
18%, dizziness 16%, fatigue 8%, abdominal cramps 7%, lighthead- 
edness 6%, vomiting 5%, nasal congestion 5%, constipation 3% and 
diarrhea 3%. A slight hypotensive effect may accompany Parlodel® 
(bromocriptine mesylate) treatment. The occurrence of adverse reac- 
tions may be lessened by temporarily reducing dosage to one-half tablet 
two to three times daily. 

Dosage and Administration: The therapeutic dosage 's one 2.5-mg tab- 
let, two or three times daily, with meals. Duration of treatment should 
not exceed six months. It is recommended that treatment commence 
with one tablet daily, increasing to a therapeutic dosage within the first 
week, to reduce the possibility of adverse reactions. 

How Supplied: Tablets, 2.5 mg, in packages of 30. 


tinued in approximately 6% 


e of amenorrhea/ 


Before prescribing or administering, see package insert for 
full product information. <pzaisorn SANDOZ 


SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07956 
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The practical 
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| JA Add flexibility to dosage titration 

Long term trestment of depression with amitriptyline 
requires precise caleulation of dosage to meet the individual 
needs of each patient. Because all six strengths of Endep 

sed. you can easily increase or decrease dosage in half- 
eps, without the bother and expense of a new 
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Subtract waste and cost 
Scored Endep tablets permit you to adjust the regimen 
withous wasting unused tablets or burdening the patient 
with the cost cf a new prescription. 


Multiply therapeutic options 






antidepressant scored 











Endep 
amitriptyline HCl/Roche E 
Before prescribing, please consuit com lete im 
roduct information, a summary of whic 
ollows: LO. 
Contraindicetions: Known hypersensitivity. 
Do not use with monoamine oxidase (MAO) 
inhibitors or within at least 14 days following 
discontinuation of MAC inhibitors since ~ 
hyperpyretic crises, severe convulsions ando 
deaths have eccurrec with concomitant tse; 
then initiate cautiously, gradually increasing 
dosage until optimal response is achievec. Use 
not recommended during acute recovery phas 
after myocardial infarction. - 
Warnings: May block actior of guanethidine 
or similar antihypertensives. Use with caution. 
in patients with history of seizures, urinary —- 
retention, angle-closure glaucoma, increased . 
intraocular pressure. Closely supervise cardio- 
vascular patients, hyperthyroid patients and 
those receiving thyroid medications. (Arrhyth-- 
mias, sinus tachycardia and prclongatiog 
of conduction time reported with use of tri- 
cue antidepressan:s, inctuding amitriptyline 
CI, especialy in high doses. Myocardial in- — 
farction and stroke reported with use of this — 
class of drugs.) May impair alertness; warn. 
against hazardous occupations or driving a | 
motor vehicle during therapy. Weigh possible 
benefits against hazards during pregnancy, 
the nursing period and in women of child- 


bearing potential. Not recormmended in chil- 
dren under 12. — —— oe 
Precautions: May exaggerate symptoms im 
schizophrenic amd parancic patients, or shift 
manic-depressives to manic stage; reduce dose 
or administer major tranquilizer concom 
tantly. Closesupervision and cereful dose | 
adjustments:required when given with anti- 
cholinergic er sympathomimetic agents. Exer- 
cise care in patients receivimg large doses of — 
ethchlorvynol; transient Gecirium re orted 
with concomitant administration. May em- 
hance effects of alconol, barbiturates anc other 
CNS depressants. Because of the possibility of 
suicide in depressed patients, do not permit 
easy access to lange drug quantities in these 
patients, Because it may increase hazardsof ^ 
electroshock therapy, limit concomitant use to ~ 
essential treatment. If possible, discontinue | 
drug several days before elective surgery. Both | 
elevation and lowering of blood sugar levels 
have been reported, 
Adverse Reactions: Note: This list incluces a 
few adverse reactions not reported with this 
specific drug but requiring consideration 
because of similarities of tricyclic antidepres- 
sants, Cardiovascular: Hypotension, hyper- 
tension, tachycardia, palpisation, myocardial 
infarction, arrhythmias, heart block, stroke. 
CNS and Neuromuscular: Confusional states; 
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disturbed concentration; disorientation; de- 
lusions; hallucinations; excitement; anxiety; 
restlessness; insomnia; nightmares; numbness, 
tingling and paresthesias of the extremities, 
peripheral neuropathy; incoordination; ataxia; — 
tremors; seizures; alteration in EEG patterns; —— 
extrapyramidal symptoms: tinnitus. Ant:- 
cholinergic: Dry mouth, blurred vision, dis- 
turbance of:accornmodation, constipation, — 
paralytic ileus, urinary retention, dilatation of 
urinary tract. Allergic: Skin rash, urticaria, 
hotosensitization, edema of face and tongue. 
ematologic: Bone marrow depression includ- 
ing agranulocytosis, eosincphilia, purpura, 
thrombocytopenia. Gastromtestinal: Nausea, 
epigastric distress, vomiting, anorexia, sma- 
titis, peculiar taste, diarrhea, parotid swelling, 
black tongue. Endocrine: Testicular swelling 
and gynecomas:ia in the male, breast erlarge- 
ment and galactorrhea in the female, increased . 
or decreased libido, elevation end lowering eL 
blood sugar levels. Other: Dizziness, weak- 
ness, fatigue, headache, weight gain or loss, 
increased perspiration, urinary frequency, 
mydriasis, drowsiness, jaundice, alopecia. 
Withdrawal Symptoms: Abrupt cessation of 
treatment after prolonged administration may |— 
produce nausea, headache and malaise. These — 
are not indicative cf addiction. " 
Supplied: Scored Tablets: 1D, 25, 50, 75, 100, 
150 mg. 





Roche Labcratcries 
Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07 B 
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ia is | .. df you're looking — ink OF looking tora : 
: € am as migraine end for a new practice opportunity physician to fill a position — 
7 of tha er ende becaae o Ta daner a This new AMA Opportunity Place The new AMA Physician Placement 
sanc ^ ngr ment Register contains a description Register lists over 4,000 physicians. 
AI pr m of over 4,000 available practice oppor- seeking new practice opportunities. - 
e ee docs tunities. Each listing is a brief coded It includes a brief coded vitae, as well. 


























severecarterioscierosis. coronary d dione. 





summary covering location, type of as spec sialty and type of practice 
practice, area of specilization, and preferences and current professional 
other data. Included are two indexes status. Two computer-generated in- 
to assist you in quickly finding the  dexes facilitate finding suitable can- 
most suitable opportunity. didates. i. 
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artus, es Trl Im ea Fast turnaround! 
^i, and transient tachycardia or poe ae : T NE : 
eden and iching way occur inte Either Register is mailed within 24 hours of receipt of 
pr dra UAE tend your request. After receiving your selections cf the prac- 
MIS TRATION Alletforts shouldbe — tice opportunities or physicians on which you want fur- 
araia Lass oie | ther information, full-page computer printouts à each 
of treatment, and lower dosages will — selection are sent within 10 days. 
Mn tat are tubing | 
ee Order your Register now! 
neg Leo “PROUT | : adc ole 
sawol three tablets. Dosage must not | f Pee ares i 
s in any 24-hour perioc. ‘Limit dosage to Published quarterly by the AMA Physicians’ Piacement 
á git anyone week. 7. Service, these two Registers are the only comorehen- 
EN 0111 Ergosta: argotarmine tar, .Sive national listings of practice opportunities and 
2 Sthps of 12 pouches packaged in a n physicians who are seeking new positions. Use the ap- 
| _propriate coupon below for the Register | you desire. 
"TE. E aM NIMM RM Oe MM a). 
p Osylodics: Oxytocin, prostaglandins, and T A (Gt /CGHOUIAN D AER ~N C 
ies d son T piosaga (eds): The OPPORTUNITY PLACEMENT REGISTER | PHYSICIAN PLACEMENT REGISTER 


3 logal iasis of Therapeutics, ed 5. New York, = l 
ioo M beng Co, inc, 1975, pp 867-880. AMA Physicians’ Placement Service 
BE AMA Departiant: at Drage: AMA Drug Evaluations, ed 3. American Medical Association 


ene = eee Sciences Group, Inc, 1977, pp 535 N. Dearborn/Chicago, IL 60610 


AMA Physicians’ Placement Service 
American Medical Asscciation 
535 N. Dearborn/Chicago, IL 60610 


YES, | am seeking the services of a. 


YES, | am interested in a new practice 
physician. Please send me the pew AMA 


opportunity. Please send me the new 











"ARKE-DAVIS AMA OPPORTUNITY PLACEMENT | PHYSICIAN PLACEMENT REGISTER, 
PARKE-DAVIS Tome 
: : Civ of Warner-Lambert Co Name: ace ira alates ats M ——— 
A EERE P 2/78) Morris Plains, NJ 07950 ©- Name 
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It can untangle 
some of your knottiest 
seizure problems 
























it one of your 
le antiepileptics 


a Depakene | has worked beautifully 
: yf the most difficult cases. It has - 
= = ures deci absence e 


Palen just P patients. Because 
NC x well for difficult patients, 
sider v how well it could do in your 


z — | | 
seizure-free 


Sim ila: i infi studies of patients with mixed 
c ma | and absence, 7196 of patients 
jee Pn ported i m proved.’ 


i wide siudies. Though most studies were open 
differing protocols, their collective data — 
«substantial evidence of drug efficacy. 
A; M.. , e al., Drugs 13:81, 1977. 
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See overleef for prescribing information. 





l infrequent. However liver d | 





If side effects occur 


If initial nausea or g.i. upset is encountered, 
it is best controlled by mealtime adminis- 
tration. Use of the syrup rather thanthe ——— 
capsules may also be helpful. | 
More serious side effects have been Qu 
ysfunction has — 
been seen, and death due to hepatic | 
failure has occurred in sor 3e patients on 








concomitant anticonvulsant therapy. For d i 


this reason laa function t -— Korn be 

Pan Platelets Should älso be monitored, 

as thrombocytopenia has also been noted 

in some patients. s 
Of particular interest, Depakere has 

not been associated with gu: ! hyperplasia - 

nor hirsutism. : 


How to start. 


Initiate Depakene at 15 mg/ kg/ day with 
meals. At weekly intervals increase by x 
5-10 mg/kg/day as needed (maximum daily 
dose currently 30 mg/ kg). Allow at least 
6 weeks for evaluation. | 

After seizures are controlled with 
Depakene, consider reducing other anti- 
convulsants one at a time. Seek se'zure- | 
free maintenance with lowest ef- c) " 
IRUNE dosage and fewestdrugs. ‘uum 











Vallproic / - do 


Capsules: 250 mg; syrup: 250 mol 5 mi 






















* Valproic Acid 


DESCRIPTION 
DEPAKENE ivalproic acid) is a carboxylic acid designated as 2-propylpentanoic acid. It 


is also known as dipropylacetic acid. DEPAKENE has the following structure: 


is "e 
Me 


konm 


CH,-CH,-CH, 


; Valproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless lignid 
with a characteristic odor. It is slightly soluble in water (1.3 mg/ml!) and very solublein 

Organic solvents. 

DEPAKENE is supplied as soft elastic capsules and syrup for oral administration, 


. CLINICAL PHARMACOLOGY 
. DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
,' used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic of 
- ether anticonvulsant drugs. The mechanism by which DEPAKENE exerts its aniiccn- 
vulsant effects has not been established. It has heen suggested that its activity is related 
i16 increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 

A neuronal membrane is unknown. 

DEPAKENE is rapidly absorbed after oral administration. Peak serum levels of 
. valproic acid occur approximately one to four hours after a single oral dose of 
.. DEPAKENE. The serum half-life ita sa) of the parent compound is approximately eight 
 totwelve hours. A slight delay in initial absorption occurs when the drug is administered 
. with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly bound 
. 190%) to human plasma proteins. 

Elimination of DEPAKENE and its metabolites occurs principally in the urine, wizh 
minor amounts in the feces and expired air. Very little unmetabolized parent drug is ex- 
creted in the urine. The drug is primarily metabolized in the liver and is excreted as tke 
— glucuronide conjugate. Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position). The three major oxidative metabolites are 2-propyl-3- 
keto-pentanoic acid, 2-propyl-5-hydroxypentanoic acid, and 2-propyl-glutaric acid. 


INDICATIONS 
DEPAKENE ivaiproic acid! is indicated for use as sole and adjunctive therapy in the 
treatment of simple and complex absence seizures, including petit mal. DEPAKENE 
may also be used adjunctively in patients with multiple seizure types which include ab- 
sence seizures. s 

In accordance with the International Classification of Seizures, simple absence :s 
defined as very brief clouding of the sensorium or loss of consciousness (lasting usualiy 
2-15 seconds), accompanied by certain generalized epileptic discharges without other 
: detectable clinical signs. Complex absence is the term used when other signs are alev 
present. 


CONTRAINDICATIONS 
. DEPAKENE (valproic acid) is contraindicated in patients with known hypersensitivity 
to the drug. 


WARNINGS 

Liver dysfunction including hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKENE and concomitant anticonvulsant drugs. These inci- 
dences have occurred during the first six months of treatment with DEPAKENE. 
Although a causal relationship has not been established, liver function tests should be 
performed prior to therapy and every two months thereafter. Caution should be ob- 
served when administering DEPAKENE to patients with pre-existing hepatic disease. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 
UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. Doses greater than 65 
mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletai 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay ir 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental abnormalities occurred in rats and rabbits ai 
doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE (valproic acid) in pregnant rabbits when com. 
pared to non-pregnant rabbits. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to these 
women. Data are more extensive with respect to phenytoin and phenobarbital, but these 
are also the most commonly prescribed anticonvulsants; leas systematic or anecdotal re 
pae suggest a possible similar association with the use of all known anticonvulsant 

rugs. 
. The reports suggesting an elevated incidence of birth defects in children of drug- 
"treated epileptic women cannot be regarded as adequate to prove a definite cause anc 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
_ data on drug teratogenicity in humans; the possibility also exists that other factors, eg. 
genetic factors or the epileptic condition itself, may be more important than drug 
_ therapy in leading to birth defects. 
__ The great majority of mothers on anticonvulsant medication deliver normal infants. It 
is important to note that anticonvulsant drugs should not be discontinued in patients in. 


ssibility of precipitating status epilepticus with attendant hypoxia and threat to life. 


_ that the removal of medication does not pose a serious threat to the patient, discontinua- 
.— tion of the drug may be considered prior to and during pregnancy, akhough it cannot be 
said with any confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

e prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of child-bearing potential. 


PRECAUTIONS 

General: Because of rare reports of platelet aggregation dysfunction, thrombocytopenia 
and elevated liver enzymes, liver function tests, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals. 

Since DEPAKENE (valproic acid) may interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
drugs are recommended during the early course of therapy. (See Drug Interactions). 

"DEPAKENE is partially eliminated in the urine as a ketone containing metabolite 
which may lead to a false interpretation of the urine ketone test. 








whom the drug is administered to prevent major seizures because of the strong: 


m individual cases where the severity and frequency of the seizure disorder are such. 
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Information For Patients: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant (e.g, alcohol), patients should be edvised 
not to engage in hazardous occupations, such as driving an aubemobile or operatirg dan. 
gerous machinery, until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SZRUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTERAC. 


TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUEOLOGICAL TOXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF POSSIBLE. AND THE BAR. 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. l 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTION OF 
DEPAKENE WITH PHENYTOIN, IT IS NOT KNOWN IF THERE I3 A CHANGE IN 
UNBOUND (FREE! PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
d YTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE CLINICAL SITUA. 

THE CONCOMITANT USE OF VALPROIC ACID AND CL@NAZEPAM MAY PRO. 
DUCE ABSENCE STATUS. e 

Caution is recommended when. DEPAKENE (valproic acid) is administerec with 
drugs affecting coagulation, e.g., aspirin and warfarin. (See ADVERSE REACTIONS), 

Carcinsgenesis, Mutagenesis: There haa been insufficient study of the drug in animals 
to determine whether it has carcinogenic potential. Carcinogenicity studies in ra:s and 
mice are currently in progress. K 

Mutagenesis studies on DEPAKENE have been performed using bacterial and mam- 
malian systems, These studies have provided no evidence of a mutagenic potential fer 
DEPAKENE E 

Pregnancy: See WARNINGS, - l 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not known what effect 
this would have on a nursing infant. As a general rule, nursing should not be undertaken 
while a patient is receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs demonstrated 
reduced spermatogenesis and testicular ipu at doses greater than 350 mg/kg/day in 
rats and greater than 90 mg/kg/day in dogs. THE EFFECT OF DEPAKENE (VALPROIC 
ACID! ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 
AND FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS 

Since DEPAKENE (valproic acid! has usually been used with other anticonvulsant 
drugs, it is not possible, in most cases, to determine whether the following adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the init.ation of therapy 
are nausea, vomiting and indigestion, These effects are usually transient and rarely re- 
quire discontinuation of therapy, Diarrhea, abdominal cramps and constipation have 
been reported. Both anorexia with some weight loss and increased appetite with weight 
gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients receiving valproic acid alone 
but are found most often in patients receiving combination therapy. Sedation usually 
disappears upon reduction of other anticonvulsant medication. Ataxia, headache, 
nystagmus, diplopia, asterixis, "spots before eyes", tremor, dysarthria, dizziness, ar.d in- 
coordination have rarely been noted, Rare cases of coma have been noted in patients 
also on phenobarbital. 

Dermatologie: Transient increases in hair loss have been observed Skin rash and 
petechiae have rarely been noted. - 

Psychiatric: Emotional upset, depression, psychosis, aggress:on, hyperactivity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Valproic acid inhibits the secondary phase cf platelet aggregstion. 
‘See Drug Interactions). This may be reflected in altered bieeding time. Relative 
lymphocytesis and mild thrombocytopenia have also been neted in isolated cases. 
Leukopenia has been reported, : 

Hepatic: Increases in serum alkaline phosphatase and elevat;ons of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted. Isolated cases of severe tepa- 


totoxicity have been reported. (See WARNINGS). 


OVERDOSAGE 
A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the pasüent presented in deep 
coma. An electroencephalogram recorded diffuse slowing, compatible with the staze of 
consciousness. The patient made an. uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limited value. 
General supportive measures should be applied with particular a:tention being given to 
the maintenance of adequate urinary output. 


DOSAGE AND ADMINISTRATION 

DEPAKENE (valproic acid) is administered orally. The recommended initial dose is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg/day until seizures are zon- 
trolled or side effects preclude further increases. The maximum recommended dosage is 
30 mg/kg/day. If the total daily dose exceeds 250 mg, it should be given in a divided regi- 
men. 

The following table is a guide for the initial daily dose of DEPAKENE ivalproic acid) 


(15 mg/kg/day): 


Total Numer of Capsules or 
Daily Teaspoontuls of Syrup 
Dose (mg) Dose 1 Dose ? Dose 3 


10 — 24.9 
25 — 39.9 
40 — 59.9 
60 — 74.9 
75 — 89.8 


22-— 549 250 
55 — 879 500 
88 — 131.9 750 


132 — 164.9 1,000 
165 — 197.9 1.250 





As the DEPAKENE dosage is titrated upward, blood levels of phenobarbital and/or 
phenytoin may be affected. (See PRECAUTIONS}. 

Patients who experience G.L irritation may benefit from administration of the drug 
with food or by slowly building up the dose from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO AVOID 
LOCAL IRRITATION GF THE MOUTH AND THROAT. 
HOW SUPPLIED 
DEPAKENE (valproic acid) is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681-13), and as a red syrup con- 
taining the equivalent of 250 mg valproic acid per 5 ml as the sodium salt in boitles of 16 
ounces (NDC. 0074-5682-16). 


9013296 
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NEUROPATHOLOGY 


— an illustrated course, under the general editorship of 


PHILIP E. DUFFY, MD. 


Professor and Director, Division of Neuropathology, Department of Pathology, 
College of Physicians and Surgeons of Columbia University. 


p 





Perhaps you are already familiar with the first three units in this course. These 
units present a broad range of knowledge of basic clinical neuropathology and 
you can review each of the units in minimal time. Each unit covers a major subject 
in depth. Each includes a printed text, an audio cassette of the actual lecture and 
35mm transparencies. Slides present gross and microscopic pathology, electron 
microscopy, tissue culture and histochemistry. The units are cesigned so that 
each may be studied independently. 








DISEASES OF MYELIN—vust published, late in 1978! 
by R chard Defendini, MD, Assoc. Prof. of Clinical Neuropathology, College of Physicians and Surgeons 


of Columbia University. 


A thorough discussion of diseases involving central myelin 
in which the myelin sheath is the sole or primary target 
tissu» ofthe pathologic process. The diseases are classified 
into three maior groups: acquired, inborn metabolic and 
those o^ uncertain etiology. The 55 slides include 7 of 


encephalomyelitis, 15 of multiple sclerosis, 16 of leukodys- 
trophy and 5 of spongy degeneration. A 25 page text, one 90 
minute two-track tape cassette, and 55 full color 35mm 
slides. $75.00. 1978. Order 2916-8. 


INFECTIONS OF THE NERVOUS SYSTEM—To be published Spring 1979! 
by N choias Willson, MD, Asst. Prof. of Clinical Pathology, College of Physicians and Surgeons of Columbia University. 


A variety cf bacteria, fungi, metazoa, protozoa, rickettsia 
and viruses can invade :he nervous system and cause 
infectior. The author concentrates his discussion on the 
neuropathologic changes that are typical of infectious dis- 
eases ae a group— ment oning specific infections when 
they illustrate a particular type of pathology. The 71 slides 





Previously Published Units in Neuropathology: An Illustrated Course 


include micrographs of osteomyelitis, vertebral tuber- 
culosis, encephalomalacia, cryptococcal leptomeningitis, 
aspergillosis, brain abscess, leprosy, herpes simplex, en- 
cephalitis, rabies. A 20 page text, one 90 minute twc-track 
tape cassette, and 71 full color 35mm slices. $85.00. 1979. 
Order #2913-3. 





TUMORS OF THE NERVOUS SYSTEM 
by Philip E. Duffy, MD, Professor and Direc- 
tor, Divis.»n of Neuropathology, College of 
Phys ciacs and Surgeons of Columbia 
University A 3t page text, two 90-minute 
*wo-track tape cassettes, and 152 full color 
35mm slices. $180.00. 1976. Order #2917-6. 


THE CELLS OF NEURAL TISSUE AND 
THEIR PATHOLOGIC REACTIONS 

by David Cowen, MD, Professor Emeritus of 
Neuropathology, College of Physicians and 
Surgeons of Columbia University. A 29 page 
text, one 90- minute two-track tape cassette, 
and 71 full color 35mm slides. $85.00. 1977. 


METABOLIC AND DEGENERATIVE 
DISEASES OF THE NERVOUS 
SYSTEM 

by Ronald C. Kim, MD, Asst. Prof. of Pathol- 
ogy, State University of New York, Upstate 
Medical Center. A 24 page text, one 90- 
minute two-track tape cassette, and 79 full 


Order #2911-7. 











Please send me the following units in the audio-visual 
seminar Neuropathology: An Illustrated Course edited by 
Philip E. Duffy, MD. 


(1 #20°3-3 Willson Infections of the Nervous System $85.00 
G #29%6-3 Defendini: Diseases of Myelin $75.00 
Q #20°7-5. Duffy. Tumors of the Nervous System $180.00 
O 4291-7. Cowen The Cells of Neural Tissue 
and their Pathelogic Reactions $85.00 
*{) #29141 Kim: Metabolic and Degenerative Diseases 
| of the Nervous System $100.00 


| An invoice will accompany the audio-visual program and will include a 
| small charge fcr postage and handling. 
If you reenet completely satisfied you may return the program in 60 days 
in good condition. 
E^ 


color 35mm slides. $100.00. 1977. Order 
#2914-1. 


Rate 5... + 20 





EA.DAVIS COMPANY, 1915 Arch St., Philadelphia, Pa. 19103 


100 YEARS OF PUBLISHING. 1879-1979 
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| Melvin c. UN MD. 

. William C. Frayer, M.D. . Joh ri 
Herbert 1. Goldberg, M. D. Peter J. Savin 
Jan K. Hillicker” M. De "S ur oi — Donald H. i Silber M.D. 
William F. Hoyt, M.D. n i3 Richard L. Sog gg, M.D. 
m S, Karp, M.D. | | Me Yanoff, M.D. 
| Program. Directors: | m 

Thomas R. Hedges, M. D. 
Peter J. Savino, M.D. TO 
Norman J. Schatz, o m 









E: immons Lessel, |. M. D. 
John.L. Norris, 





As an organization aodrédited for eontiuing medi cal i icalion. the University: ot Pennsylvania School of 
Medicine. designates this continuing medical education. activity as i eting the criteria tor 15 credit hours in 
amen E er d Ter S ae Award of the American Me | 






ec ical Association. 


Registration F Fee: - $200 “Practicing D | | | 
2 Me 75 University of Pennsylvania. Ophthalmological Alumni 
| MS Residents. id letter from program directo 4) 





i Fee includes Lundheons, Coie Breaks and Cocktail Party. 
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< David M. Kozart, M.D. 


Complete registration form & mail to: | Ree ae ee 
n ' University of Pennsylvania A Alumni Ophthalmological Association Meeting | 


|... Scheie Eye Institute 
| . 51 N. 39th Street — 

. Philadel Iphia, PA. 19104 | 
Enclosed is check covering. registration fee of $ 


b uma: check payable to U. i Pa. Ophthal. usse) 














CONTINUING EDUCATION 
at the 
REHABILITATION INSTITUTE OF CHICAGO 


m m x z — T x -~ T o 


TOTAL MANAGEMENT OF THE STROKE PATIENT 
June 4-8, 1979 


This erogren deals with management of the stroke patient 
fom admisxon through acute care, rehabilitation, vocational 
gacement snd reintegration into society. 
Tuition: $200/phvsicians 

$300/resscents, nurses and allied health professianals 
Course Co-Zhairmer: Paul Kaplan, M.D. and Anthony Raimon- 
ci, MD., Morthwestern University Medical School 


CANADIAI, AMERICAN SEMINAR: 
ADVANCES IN NERVE CONDUCTION TECHNIQUES 
September 5-7, 1979 

Guest Faculty: William Brown, M.D. University of West 
Ontaro; Ardrew Esn, M.D., Montreal Neurological Institute; 
4Aurrsy Br. ndstater. Chedoke Hospital, Hamilton, Canada 
“uition: $ 50/pavsicians 

| $ J0/resicents 

|... Sourse Ch-irman: Paul Kaplan, M.D. 


*All courses have been approved for Category 1, 
CME credit 


TD 


ABDITORY EVOKED POTENTIALS 


A werkshap in the practical clinical applications of 
Electroeechleography and Brainstem Audiometrv 


Sponsored by The Methodist Hospital and the Institute of 
Ozorhinola"wngoiogy and Communicative Disorders, and 
Neurology, The Neurosensory Center of Houston. 


May 5, 6, 7, 1979 


This theee-day course is designed to familiarize the 
piysician -nd audiologist with clinical applications of the 
"aarly" auditory; evoked potentials. Background informa- 
tion on the *midcle" and "late" potentials and on. cochlear 
potentials īs alse included. The course relies heavily on 
tutorials aad workshops to familiarize the participant with 


irstrumen: operation, response measurement and interpre- 
tation of Est results. 

A course syllabus will be distributed to each participant 
prior to enrollment. Each participant may also avail himself 
af an optwnal setf-evaluation examination which wil! be 
scored and critiqued by the instructors. 


Caurse instructors: Alfred C. Coats, M.D. 
James F. Jerger, Ph.D. 
and Staff 


Taition: $325.00 Enrollment limited 


Eddress mquiries to Alfred C. Coats, M.D., Cochlear 
Function Laboratory, The Neurosensory Center of Houston, 
£516 Bermer Avenue, Houston, Texas 77030. 


For Further Information Contact: 
Don A. Olson, Ph.D. 

Education and Training Center 
Rehabilitation Institute of Chicago 
345 E. Superior, Chicago, IL 60611 
(312) 649-6042 


ELECTROMYOGRAPHY 
AND 


CLINICAL NEUROPHYSIOLOGY 
August 15-18, 1979 

Guest Faculty: Bernard Abrams, M.D., University of Missouri 
Medical School; Joseph Goodgold, M.D., New York University 
School of Medicine 
Tuition: $195/physicians 

$100/residents 
Course Chairman: lan C. MacLean, M.D. 
4th ANNUAL COURSE ON THE MANAGEMENT OF THE 
SPINAL CORD INJURED PATIENT 

September 17-21, 1979 

This multidisciplinary program will focus on current trends 
and recent developments in the care of the spinal cord injured 
patient. 
Guest Faculty: Ted Cole, M.D., University of Michigan; A. Estin 
Comarr, M.D., University of Southern Cali'ornia; Roberta 
Trieschmann, Ph.D., Easter Seal Society of Les Angeles 


Tuition: $200/physicians 
$100/residents, nurses 
and alied health 
Professionals 


MOTOR POINT 
STIMULATOR 


* Helps locate electrodes for evoxed potential and 
peripheral somatic nerve testing. 

* Aids in diagnosing peripheral nerve degeneration. 

e Compact, lightweight, rugged. Ideal fer clinical usa. 


Life-Tech's Motor Point Stimulator provides constan:- 
current pulses for locating and measuring threshold 
excitability of somatic motor points. Tre stimulator can 
be carried in the pocket or bag and is powered by an 
inexpensive, readily replaceable battery. The 
instrument case includes a compartmert for electrode 


paste and a spare battery. 4 5 
Lifetech 
For additional information Instruments, Inc. 


write or call: 362:1 - MOUSTON TEXAS 77036 - (713: 74396490 
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IE DEPARTMENT OF REHABILITATION MEDICINE 
and 

THE PAGE AND WILLIAM BLACK 
POST-CRADUATE SCHOOL OF MEDICINE 

of te MOUNF SINAI SCHOOL OF MEDICINE (CUNY) 
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roe a Postgraduate Course 


- NEURON SSCULAR ELECTRODIAGNOSIS 


- . Under the Direction of 
TRICE #APLAN, M.D., Course Director 
JERRY WEISSMAN, M.D. 
ami INVITED LECTURERS 


J oe May 9, 13, 11, 1979 
Wedne stay am Thursday. 9:00 AM to 4:00 PM; 
— — friday, 9:00 AM to 3:00 PM 
(3 Sessions) 
FEE: $i 50. 


il: be given at tre Mount Sinai Medical Center, 


Anrou 
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A New Book. : NE 
HEADACHE AND HEAD PAIN: Diagnosis. and 


Treatment. - 

This is the book that can- fen. you give’ the most effactiv 
treatment of headache. pain. Throughout, the Fide a o 
differential sede and proper management, peda throug 




















Discussions stress a and oes taking, as s well as s ken A aspects - 
AA | ~ l|] im pain control. You'll especially. be interested in an extensive chapter. 
Run x CMM LL E || on migraines that includes the latest information on the etiology of such. 

l 10: Director, The Page and William. Black Post | ond pd as iE E diet, serotonin; and. 
Chan. ni ^. prostagiandins ere is also valuable information on treatment 
PW: Medicine, Mount | Sinai. School of modalities such as biofeedback, acupuncture, and the. use of specific- 
usieve L. Levy Place, New York, New York | 

) €50-6737, 























drugs like analgesics, heparin, and tristamine. ` 

By Robert E. Ryan, Sr., M.S.(Otol arynaology), M.D., F. A. C. S 
and Robert E. Ryan, Jr., M. D. October, 1978. 44 pages, 30 illus. with a 
in 3-color. Price, $39. 50. 





Bites. | - For even faster service, or if coupon dus been removed, call ual. 
Pia AE. La AOE (800) 325-4177 ext. 10; in Missouri, call-callect (314) 872- 8370: ext. 10- 
ED TO ADVERTISERS during regular business hours. A90136 27 7 Q5. : : 
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THE C. V. MOSBY COMPANY 
11830 WESTLINE | INDUSTRIAL DRIVE 
ST. LOUIS. MISSOURI 63141 | | 
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M` P 
| " Mail this coupon. today a and you'll have 3¢ Mabe to Pee this. book. 
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Must the MBD child take a 
controlled drug in school? 

















é E 18.75, 37.5, 75 mg table 


















XE p 's how Cylert eliminates this problem: 
e Once a day dosage at home 


CoU * Eliminates mid-day sche ool dose 


3 In ac c - Cylert alf ae benefits: i ee = 
E D Avoic s ups and downs of drug action broug 1t about b GENS 
. multiple daily dosage | | | 
ad Ce ntrol of medication by the parent 









| el]essp lysician paper wor k (Cylert is in sche lule I 7) E 
DINE n See 3 ven in extensive scis ot e st 


hosis. 





ranted not tbe used lor (and will dx . disorders, including. psyc c 


cocta Mo rid cases of overactivity The physician should rely on a complete 


history of the child and a thorough descrip- 
tion of symptoms from both parents and | 
teacher before postulating a diagnosis E a 
of MBD. | ^ "E : | 8083261 Res E 





Please see next page for Pre. cribing Information. P 
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Cylert and Cylert Chewable Tablets 
(pemoline) 
Prescribing Information G 


Indications: MINIMAL BRAIN DYSFUNCTION IN CHILDREN —as 
nai therapy to other remedial measures (psychological, educational, 
social). 

Special Diagnostic Considerations: The cause of minimal brain dysfunction 
(MBD) is unknown. Diagnosis of MBD involves the use of medical, 
psychological, educational, and social tools, since no single diagnostic test is 
adequate. 

MBD is characterized by chronic moderate to severe hyperactivity, short 
attention span, distractibility, emotional lability, and impulsivity. 
Nonlocalizing (soft) neurological signs, learning disability, and abnormal 
EEG may or may not be present. The diagnosis of MBD must be based upon 
a complete history and evaluation of the child and not solely on the presence 
of one or more of these characteristics. 

Drug treatment is not indicated for all children with MBD. In the primary 
therapy of MBD, appropriate educational placement is essential and 
psychosocial intervention is generally necessary. When these measures alone 
are insufficient, the decision to prescribe stimulant medication will depend 
upon the physician’s assessment of the chronicity and severity of the child’s 
symptoms. Stimulants are not intended for use in the child who exhibits 
symptoms secondary to environmental factors and/or primary psychiatric 
disorders, including psychosis. 


Contraindications: Cylert (pemoline) is contraindicated in patients with 
known hypersensitivity or idiosyncrasy to the drug. (See ADVERSE 
REACTIONS.) 


Warnings: Cylert is not recommended for children less than 6 years of age 
since its safety and efficacy in this age group have not been established. 

Sufficient data on the safety and the efficacy of the long-term use of Cylert 
in children with minimal brain dysfunction are not yet available. 

A temporary suppression of the predicted growth rate (weight and/or 
height gain) has been reported for children receiving long-term stimulant 
therapy. A definite causal relationship between stimulant drugs and this 
finding has not been established. 


Precautions: Liver function tests should be performed periodically during 
therapy with Cylert. The drug should be discontinued if abnormalities are 
revealed and confirmed by follow-up tests. (See ADVERSE REACTIONS 
regarding reports of abnormal liver function tests and jaundice.) 

Cylert should be administered with caution to patients with significantly 
impaired hepatic or renal function. 

The interaction of Cylert with other drugs has not been studied in humans. 
Patients who are receiving Cylert concurrently with other drugs, especially 
drugs with CNS activity, should be monitored carefully. 

Cylert failed to demonstrate a potential for self-administration in primates. 
However, the pharmacologic similarity of pemoline to other 
psychostimulants with known dependence liability suggests that 
psychological and/or physical dependence might also occur with Cylert. 
There have been isolated reports of transient psychotic symptoms occurring 
in adults following the long-term misuse of excessive oral doses of pemoline. 
Cylert should be given with caution to emotionally unstable patients who 
may increase the dosage on their own initiative. 

Usage during Pregnancy and Lactation: The safety of Cylert (pemoline) for 
use during pregnancy and lactation has not been established. 

Fertility, reproduction, and teratology studies were conducted in laboratory 
animals. Pemoline, in doses of 18.75 or 37.5 mg./kg./day, had no effect on the 
fertility of male or female rats. The drug, when given to pregnant rats (from 
gestation day 15 through weaning) and to rabbits (from gestation days 6-18) 
at these same dosage levels, produced no teratogenic or embryotoxic effects, 
and had no effect on the viability of the young at birth. However, increased 
incidences of stillbirths and cannibalization were observed when pemoline 
was given to rats at these dosage levels, beginning 14 days prior to conception. 


Adverse Reactions: Insomnia is the most frequently reported side effect of 
Cylert; it usually occurs early in therapy, prior to an optimum therapeutic 
response. In the majority of cases it is transient in nature or responds to a 
reduction in dosage. 

Anorexia with weight loss may occur during the first weeks of therapy. In 
the majority of cases it is transient in nature; weight gain usually resumes 
within three to six months. 

. Stomach ache, skin rashes, increased irritability, mild depression, nausea, 
dizziness, headache, drowsiness, and hallucinations have been reported. 

Elevations of SGOT, SGPT, and serum LDH have occurred in patients 
taking Cylert, usually after several months of therapy. These effects appear to 
be reversible upon withdrawal of the drug, and are thought to be 
manifestations of a delayed hypersensitivity reaction. There have also been a 
few reports of jaundice occurring in patients taking Cylert; a causal 
relationship between the drug and this clinical finding has not been 
established. 

There have been reports of dyskinetic movements of the lips, face, and 
extremities occurring with the use of Cylert. Convulsive seizures have also 
been reported. A definite causal relationship between Cylert and these 
reactions has not been established. 

Mild adverse reactions appearing early during the course of treatment with 
Cylert often remit with continuing therapy. If adverse reactions are of a 
significant or protracted nature, dosage should be reduced or the drug 
discontinued. 


How Supplied: Cylert (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 

18.75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-13) 

37.5 mg. tablets (orange-colored) in bottles of 100 (NDC 0074-6057-13) 

75 mg. tablets (tan-colored) in bottles of 100 (NDC 0074-6073-13) 

Cylert Chewable is supplied as monogrammed, grooved tablets in one 
dosage strength: 

37.5 mg. tablets (orange-colored) c) 
in bottles of 100 (NDC 0074-6088-13) 





And Those of Your 


Nursing Home Patients 
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Expand Your Horizons 


This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 


only book of its kind. 


The Table of Contents includes: 


e Doctor s Role in the Nursing Home 

e Medical Direction in Long-Term Care Facilities 

e Kole Relationships of the Medical Director 

e The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

e Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

e The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 


should help ycu to meet the nursing home prcblems which 
you encounter. Use the coupon to order this valuable 


compendium today. 


$3.50 


American Medical Association 
535 N. Dearborn/Chicago, IL 60610 


Please send copy(ies) of THE MEDICAL DIREC- 
TOR IN THE LONG-TERM CARE FACILITY, OP-22, et 
$3.50 each. Enclosed is $ , payable to the 
AMA. 





Name 


Address 
City/State/Zip 
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—- FROM PARKE-DAVIS RESEARCH 


A BREAKTHROUGH 
IN THE TREATMENT OF 
A MAJOR VIRAL DISEASE 
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‘Announcing - RA-A | 
New Parenteral V y 


(vidarabine 





significant contributior 








Controlled studies indicate that VIRA-A died in spite of active drug: herap: 





( vidarabine for infusion ) reduced the and all the survivors were severely n. 
mortality caused by Herpes simplex neurologically debilitated. But no deaths. 
virus encephalitis from 79% to 2876 occurred among lethargic patients | 


(Chi-square analyses, P = 0.03) (Fig.1).! ^ treated with VIRA.A, and six of seven 
survivors had only minor or moderate 
neurologic complicaticns.! - 

After localization of an intracerebral 
NIAID STUDY N=18 — — N10 lesion by brain scan, electreencepha- 
lography, and/or computerized: axial 


‘orbit and mortality in biopsy-proved Herpes simplex 


Fig. iN 
I virus encephalitis. 


















100- 
tomography, brain biopsy is required to 

us C ALIE, NO OR MINOR confirm the etiologic diagnosis by means 
: GALE, [os RATE of viral isolation in cell cultures. Detec- 
M EX c o tion of Herpes simplex virus in the | 
z SEQUELAE biopsied brain tissue can also be reliably. 
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FULL PRESCRIBING INFORMATION 
Description. Vira-A for infusion (ara-A, vidarabine. adenine arabinoside} is a sterile entiviral 


drug far intravenous admimstration only Vira-A (Vidarabine for infusion) is a punne nu 
cleoside obtained from fermentation cultures of Streptomyces antibioticus. Each militer of 
Suspension contains 200 milligrams of vidarabine monohydrate equivalent to 187.4 majh- 
grams of vidarabine. Each milliliter cortas 0.1 miligram Phemerol* (benzethomum 
chlonde) as a preservative: sodium phosghate dibasic, 0.957 mil grams, and sodium phos- 
phate monobasic, 4.138 milligrams. as buffering agents. Hydrochioric acid may have been 
added to adjust pH. Vira-A is a white, crystalline solid with this empirical formula: l 

Ciao ,N«O,*H;0. The molecular weight is 285.2; the solubility is 0.45 mg/ml at 25°C, and 
the melting point ranges from 260? to 270°C. The chemical name is 9- H-D-arabinofuranosyt- 
adenine monohydrate, with the following structural formula. 

Clinical Pharmacology. Following intravenous admin- 

istrahon, Vira-A is rapidly deaminated into arabinosyl- 

hypoxanthine (Ara-Hx), the principal metabolite, which NH» 

ts promptly distributed into the tissues. Peak Ara-Hx 

and Ara-A plasma levels ranging from 3 to 6 pg/ml and NZ^ N 

0.2 to 0.4 ng/ml, respectively. are attained after slow in- E) 
travenous infusion of Vira-A doses of 10 mg/kg af body | 

weight These levels reflect the rate of infusion and N 
show no accumulation across time. The mean half-life N 
of Ara-Hx is 3.3 hours Ara-Hx penetrates into the cere- 
brosomal fluid {CSF} to give a CSF ‘plasma ratio of ap- 
proximately 1:3. 

Excretion of Vira-A is pnncipally via the kidneys. 
Urinary excretion is constant over 24 hours. Forty-one O 
to 53°% of the daily dose ts recovered in the urine as H OH 
Ara-Hx with 110 3°> appearing as the parent com: 
pound. There is no evidence of fecal excretion of drug H H 
or metabolites. In patients with impaired renal function OH H 
Ara-Hx may accumulate in the plasma and reach levels 
several-fold higher than those described above. 

Microbiology. Vira-A possesses in vitro andun vivo 
antiviral activity against Herpesvirus simplex (Herpes simplex virus) types t and 2. 

The antiviral mechanism of action has not yet been established The drug is converted into 
nuciteotides which appear to be involved with the inhibition of viraj replication. In KB cells in- 
fected with Herpes simplex virus type 1, Vira-A inhibits viral DNA synthesis. Vira-A is rapidly 
deaminated to Ara-Hx. the principal metabolite. in celi cultures, taboratory animals. and 
humans. 

Ara-Hx also possesses in vitro antiviral activity but this activity i$ significantly less than the 
activity of Vira-A. 

Indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus en- 
cephafitis. Controlled studies indicate that Vira A therapy will reduce the mortality caused by 
Herpes simplex virus encephalitis from 7010 28". Vira- A therapy does not appear to alter 
morbidity and resulting serious neurological sequelae in the comatose patient. Therefore. 
eariy dagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be suspected in pauents with a history of an 
acute febrile encephalopathy associated with disordered mentation, altered tevel of con- 
sciousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination ol cerebrospinal 
fluid and localization of an intra-cerebral lesion by brain scan. electroencephalography or 
computenzed axial tomography (CAT). 

Brain biopsy is required in order to confirm the etiological diagnosis by means ot viral isola- 
lion in cell cultures. 

Detection of Herpes simplex virus in the biopsied brain tissue can also be rehably done by 
specific fluorescent antibody techniques. Detection of Herpes virus-like particles by electron 
microscopy or detection of intranuclear .nclusions by histopathologic techmques only pro- 
vides a presumptive diagnosis 

There are no reports available to indicate that Vira- A for infusion is effectivein the manage- 
ment of encephalitis due to varicella-zoster of vaccinia viruses. Vira-A is not effective against 
infections caused by adenovirus or RNA viruses. itis also not effective agains! bactenal or 
fungal infections. There are no data to support efficacy of Vira-A against cytamegalovirus. 
vaccinia virus, or smallpox virus. 

Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac 
tons to it. 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption 


Precautions. Treatment should be discontinued in the patient with a brain biopsy negative for 


Herpes simplex virus in cell culture. 

Speciat care should be exercised when administerino Vira-A to patients susceptible to fiuid 
Dverioading or cerebral edema. Examples are patients with CNS infections and impaired re- 
nai function. 

Patients with impaired renal function. such as postoperative renal transplant recipients. 
may have a slower rate of renal excretion of Ara-Hx Therefore, the dose of Vira-A may need 
to be adjusted according to the seventy of mpairment These patients should be carefully 
monitored, 

Patients with impaired hver function should also be observed for possible adverse effects 

Appropriate nematologic tests are recommended d unng Vira-A administration since he- 
mogiobin, hematocrt. white blood cells. and platelets may be depressed during therapy 

Some degree of immunocompeltence must be present in order far Vira-A to achieve chnical 
response 

Usage in Pregnancy: Vra- A qiven parenterally «s leratogemc n ats and rabits Doses of 
5 mg/kg or higher given intramuscularly to pregnant rabbits during organogenesis induced 
fetal abnormalities. Doses of 3 mg/kg or fess did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging fram 30 10 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis. signs of maternal toxicity were induced at doses of 100 mag^/kg or 
higher and frank fetal anomaties were found at doses of 150 to 250 mg/ka 

A sate dose for the human embryo ot fetus has not been established 

Consequently, the use of Vira-A in pregnant parents should be tuted to life-threatening 
illnesses where the possible benefits outweigh the potential rsks involved 

itis not known whether Vira-A is excreed in human milk As a general rule, nursing should 
not be undertaken while a patient is under treatment since many ürugs are excretedin hu- 
mán mik. However. Vira-A is rapidly deaminated in the gastrointestinal tract. 
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Adverse Reactions. The principal adverse reactions involve the gastrointestina: tract and 
are anorexia, nausea, vomiting. and diarrhea. These reactions are m Id to moderate, and sel- 
dom require termination of Vira-A therapy. 

CNS disturbances have been occasionally reported at therapeutic doses. These are 
tremor. dizziness. hallucinations, confusion. psychosis, and ataxia 

Hematologic cimical laboratory changes noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrit, white blood cell count. ard platelet count. SGOT 
elevations were also observed. Otner changes occasionally observed were decreases in 
reticulocyte Court and elevated total bilirubin. 

Other symptoms which have been reported are weight loss. malaise, pruritus. “ash. hema- 
temesis, and pain at the injection site. 

Overdosage. Acute massive overdose of the intravenous form has been reported without 
any sesious evidence of adverse effect. Acute water overload:ng wou d pose a greater threat 
to the patient than Vira-A. due to its low solubility. Doses of Vira-A over 20 mg/kg day can 
produce bone marrow depression with concomitant thrombocytopenia and leukopema. tf a 
massive overdose of the intravenous form occurs. hematologc. liver. and renal functions 
should be carefuly monitored. 

Acute massive oral ingestion is not expected to be toxic because drug absorptean from the 
gastrointestinal tract is minimal The oral LD...for Vira-A ts greater than 5.020 mq ‘kg in mice 
and rats. 

Dosage and Administration. CAUTION THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA- 
TION RAPID OR BOLUS INJECTION MUST BE AVOIDED. 

Dosage. Herpes simplex virus encephalitis— 15 mg/kg/day for 10 days 

Method of Preparation. Each vial contains 200 mg of Vira-A per m of suspension. The 
solubility of Vira-4 in intravenous infusion fluids is limited Each one mg of Vira-A sequires 
e 22 ml of intravenous infusion fluid for complete solubthzation. There'ore, each one liter of 
intravenous infus:on fluid will solubilize a maximum of 450 mg of Vira-A 

Any appropriate intravenous solution is suitable for use as a diluent EXCEPT biologie or 
coida fluids (e.3.. blood products, protein solutions, etc). 

Shake the Vira-A vial well to obtain a homogeneous suspension before measur ng and 
transfering, 

Prepare the Vira-A solution for intravenous administration by aseptically transfereing the 
proper dose of Vira- into an appropriate intravenous infusion fluid. TF e intravenous infusion 
fuid used to prepare the Vira-A solution may be prewarmed to 35° to 40°C (95? te 100? F) ta 

aciitate solution of the drug follawing its transference. Dependi ng on ‘he dose to be given, 
more than one liter of intravenous infusion fluid may be required. Thoroughiy agitéte the pre- 
pared admixture unti completely clear. Complete solubilization of the drug, asind-cated by a 
completely clear solution, is ascertained by careful visual inspection. Final filtration with anin- 
line membrane filter (0 45 u pore size or smaller! is necessary. 

Oncein solution, the drug has been found to be chemically stable at room temperature (be- 
low 86°F) for at least two weeks. Dilution should be made just onor to administration and 
used at east within 48 hours. Subsequent agitation, shaking. or inversion of the bottle rs un- 
necessary once the drug is completely in solution, 

Administration. Using aseptic technique. slowly infuse the total dai y dose by intravenous 
infusion (preparec as discussed above) at a constant rate over a 12- tc 24-hour pernod. 

How Supplied. N 0071-4150-08 (Steri- Vial? 4150) Vira-A (Vidarabine for infusion) a sterile 
suspension contaming 200 mg/mt. is supplied in «ml Sten: Vials, packages of 10 

Animal Pharmacology and Toxicity. Acute Toxicity: The intraperitoneal LD. for Vira-A 
ranged rom 3,896 to 4.500 mg/kg in mice, and from 2.239 to 2,512 mc /kg in rats, suggesting 
a low order of toxicity to a single parenteral dose. Hepatic megalocytosis was observed in 
rats after single. intraperitoneal injecbons at doses near and exceeding the LD« value. The 
hepatic megalocy:osis appeared to regress completely over several months. Acut» intrave- 
nous vaiues could not be obtained because of the limited solubility of Vira-A. 

Subacute Toxicity. Rats. dogs, and monkeys have been given daily totramuscular mjec- 
tions of Aira-A as a 20% suspension for 28 days. These animal species showed dese related 
decreases in hemogiobin, hematocrit, and lymphocytes. Bone marrow depressior was also 
observed in monkeys. Except for localized, injection-site injury and we ght gain int ibiion or 
i058. rats toteratec daily doses up to 150 mg/kg. and dogs tolerated daly doses up. to 50 mü 
kg. Megalocytosis was not seen in the rats dosed by the intramuscular route for 2£ days. 
Rhesus monkeys were particularly sensitive to WIA. Daily intramuscular doses of 15 mg/kg 
wore tolerable, bu! doses of 25 mg/kg or higher induced progressively severe clinical signs of 
CNS toxicity. Three monkeys given slow intravenous infusions of Vira-A in solution at a dose 
of 15 mgekg daily for 28 days had no significant adverse reactions. 

Tumorigenicity. Chronic parenteral (IM) studies of wdarabire have been conducted in 
mice and rats. 

in the mouse study. there was a statistically sigmihcantincrezse in iver tumor incidence 
among tne vidaratine-treated females. In the same study, some vidarabine-treated male 
mice developed kidney neoplasia. No renal tumors were found in the vahicle-treated control 
mice or ine vidarabine-treated female mice. 

In the rat study, imtestinal, testicular, and thyroid neoplasia occurred with greater frequency 
among the vidaratine-treated animals than in the vehicle-treated contrats, The inc easesin 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the low-dose (30 mg/kg? 
females were statishically significant. 

Hepatic megaloeytosis, associated with vidarabine treatmen), has been found ie short- and 
long teem rodent (rat and mouse} studies. ftis not clear whether or not fus represents a 
preneopiastic change 

Mutagenicity. Results afin vitro expenments indicate that vidarabine can be incorporated 
into mammalian DNA and can induce mutation in mammalian cells (mcuse L5178Y cell iine). 
Thus far. in vivo studies have not been as conclusive. but there is some evidence (dominant 
lethal assay in mica) that vidarabine may be capable of producing mutzgeric eflec sin male 
germ cers. 

It has also been reported that vidaratine causes chromosome breaks and gaps when 
added to human leukocytes in vitro. While the significance of these effects im terms of muta- 
genicity is not fully understood. there is a well-known correlation between the ability of var 
Ous agents to produce such effects and ther ability to produce hentable genetic danage 

WK 


RTA maemae eranan ee eer ee rT PE at detent a a ATAU IR ENR YER Np ye ATRIA PA Ape 





Reference: 1. Whitey RJ. Scong S4, Dolin R. et ab Adenine arabinoside therapy af biopsy- 
proved herpes simplex encephalitis’ National Institute of Allergy and Infectious Diseases 
Collaborative Antiviral Study N Engl J Med 297 289-294 August 11, 1977 


PARKE-DAVIS 
Division of Warner-Lambert Company 
Morris Plains. Nd 07950 












è Regivns cerebral blood flow (rCBF) 

«as measures by xenon 133 inhalation in 

. 38 patients with vertebrobasilar arterial 
 ünsufficienc: (VBI three patients with 

— braia sir infarction, and 15 age- 

. matched noirsal controls before and after 

.. , Inducing: pastural hypotension. Probes 
"^ sgmeunted: ose the suboccipital area by 
ns d.a Telmet were used to measure 

over he brain stem and cerebellar 
lying fiat, rCBF values 
pem cerebral hemi- 











ae 


. . fols. Urtike carotid transient ischemic 
i attacks, aesianal ‘tow reduction rarely 
jste for three weeks after transient 
meptoms in patients with VBI. 
ural hypetension was induced, 

CBF became significantly reduced in 
patients: awita BI whether or not they were 
treaced will papaverine. Dysautoregula- 
Bon was resirictec to vertebral, basilar, 
and posterisr cerebral arterial distribution 


| a si soriticonts different from normal con- 












in patients with VB) of 1 to 12 months’ 
. duration. bat was more widespread and 
vclved: bets cerebral hemispheres in 
i iag VBI. Hemodynamic factors 
regulation appear to play a 
4e xcthogenesis of symptoms of 










impair: ert Te xision, intermittent 

2, siaxia, syncope, and drop 
c be attributed to tran- 
 siemt ischemia coeurring within the 
vertebri »bzsilar. arterial system. This 
associati n symptoms is commonly 
3 com panved by oceipital headache 
















he 3m aioe Center for Cerebrovascular 
ie Veterans Administration Hospital, 
partment of Neurology, Baylor 
sine, Houston. 

Sta te BA aucrue Administration 









|. "Arch Neursi— Vol 38, March 1979 


and is usuallr termed the syndrome of 
vertebrobasi ar arterial insufficiency 
(VBI). 

Clinical and pathological studies 
have shown that atherosclerotic and 
other types cf occlusive disease within 
the vertebral basilar arteries are 
commonly present in patients with 
VBI.“ In acdition, it has often been 
reported frem clinical observations 
that transiert ischemic attacks (TIAs) 
within the vertebrobasilar arterial 

system may depend on various hemo- 

dynamie faetors such as transient 
inadequacy əf the cerebral collateral 
circulation, recurrent thromboembo- 
lism, postural or other causes of 
systemic hypotension, rotation of the 
neck with compression of the verte- 
bral arteries in patients with cervical 
spondylosis, and associated anemia 
and polyeytkemia.'* 

Among precipitating factors pro- 
ducing symptoms of VBI, most atten- 
tion has been paid to recurrent throm- 
boembolism and its prevention by the 
use of anticoagulant drugs*'' despite 
reports that infarction occurred much 
more rarely in patients with VBI 
followed up for several years com- 
pared to patients with carotid 
TiAs.'" Inceed, the long-term prog- 
nosis of patients with VBI who 
received no anticoagulant therapy at 
all was reported to be relatively 
benign.’ 

A number of clinical studies have 
discussed the importance of systemic 
hypotension as a possible cause of 
symptoms of VBI.*** It has been 
reported that average cerebral blood 
flow was reduced due to dysautoregu- 
lation during induced orthostatic hy- 
potension im patients with VBI and 
that transient EEG slowing might 
result.^'* However, others have re- 
perted that induced hypotension does 
net necessarily reproduce the clinical 
symptoms in patients with VBI.''* 

These two principal theories of the 
pathogenesis of TIAs in patients with 
VBI are not mutually exclusive. 
Thrombotic or fibrinoplatelet emboli- 
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zation within the vertebral basilar 
system may result in regional ischem- 
ia of the brain stem and cerebellum, 
causing dysautoregulation of these 
structures and thereby initiating re- 
current hemodynamic symptoms as an 
additional cause of TEAs. 

Limited reports of cerebral blood 
flow measurements are presently 
available in patients with VBI; these 
have been based on average estima- 
tion of hemispheric cerebral blood 
flow, excluding the vertebral basilar 
territory measurec after intracarotid 
injection of an indicator.“ The present 
investigation was designed to mea- 
sure regional cerebral blood flow 
(rCBF) of both cerebral hemispheres, 
the brain stem, and the cerebellum, 
using the xenon 133 mhalation meth- 
od'** in patients with VBI before and 
after induced postura! hypotension by 
the use of the tilt table. 

The development o? the "Xe inha- 
lation method appears to make possi- 
ble measurements of rCBF im the 
vertebrobasilar arterial distribution.'* 
In this method, "Xe is inhaled (rather | 
than injected as & bolus in solution) 
and passes rapidly via the lung to the 
left heart and hence is distributed in 
the arterial blood to both the vertebro- 
basilar and earotid arterial systems 
simultaneously. so that the entire 
brain is saturated with Xe. The 
counts recorded from probes placed 
over the posterior fossa and directed 
toward the brain stem-eerebellar re- 
gions are similar to those recorded 
from hemispheric probes in the distri- 
bution of the carotid artery; unlike the 
carotid bolus method, the counts 
should not be influenced in theory, nor 
apparently by practice, by anomalies 
of the circle of Willis. By ‘this means, 
extraeranial monitoring of Xe clear- 
ance curves provide rCBF values in 


the occipital, posterior temporal, sub- mE 
cortical, brain stem, and cerebellar .. 


structures in the vertebral basilar M 
arterial distribution as well as over | 
both hemispheres in the distribution — 
of both carotid arteries. | o 











The hypothesis to be tested by the 
present investigation is that if hemo- 
dynamic factors and dysautoregula- 
tion play a role in the pathogenesis of 
TIAs within the vertebrobasilar terri- 
tory, then an induced postural de- 
crease in cerebral perfusion pressure 
in patients with VBI should result in 
decreases in rCBF within the brain 
stem-cerebellar, occipital, and posteri- 
or-inferior temporal regions. Con- 
versely, if hemodynamic factors and 
dysautoregulation were not related to 
symptomatology of VBI, then postur- 
al change would have no significant 
effect on rCBF. 


PATIENTS AND METHODS 
Patients 


Regional cerebral blood flow was mea- 
sured in a total of 39 right-handed patients. 
Thirty-six had vertebrobasilar insufficien- 
cy (Table 1) and three had recent brain 
stem infarction, with preceding VBI symp- 
toms in two eases. Their ages ranged from 


37 to 76 years, with a mean of 59.0 + 10.0 . 


years. For control purposes, rCBF was 
measured in an identical manner in 15 
age-matched, right-handed healthy volun- 
teers with a mean age of 53.2 + 9.8 years 
to provide normative data for comparison 
with the results obtained in the patients. 

All patients were examined by one of the 
authors. The diagnosis of VBI and brain 
stem infarction was based on detailed clin- 
ieal history, neurological examination, 
EEG, computerized tomography (CT), and 
roentgenographie examination of cervical 
Spine. Four-vessel angiography was also 
performed in 26 patients. These arterio- 
grams showed arteriosclerotic changes or 
stenosis or occlusion of the vertebrobasilar 
system without displacement by any mass 
lesion (Table 2). There were no marked 
anomalies of the circle of Willis. 

In order to be accepted into the study 
with a diagnosis of VBI, repeated episodes 
of two or more transient clinical symptoms 
referable to the vertebrobasilar arterial 
territory were required, such as episodic 
vertigo, transient visual disturbances, 
transient dysarthria, transient ataxia, 
transient deafness, drop attacks, alternat- 
ing hemiparesis, syncope, and/or transient 
global amnesia (Table 1). In all three cases 
with brain stem infarction, there was 
sudden onset of severe ataxia, tetraplegia, 
or hemiplegia plus multiple eranial nerve 
signs. Hypertension was present in 29 
cases, diabetes mellitus in 7, hyperlipide- 
mia in 9, and cervical spondylosis with 
possible compression of the vertebral 
artery in 12 cases (Table 2). The total group 
of patients with VBI were subdivided into 
two groups: group A (N = 26) had received 
no vasoactive drugs, and group B (N = 10) 
had been treated with papaverine in doses 
_ of 360 mg daily for two weeks to four years 
(Table 2). 

Group A: Patients With VBI Untreated by 
Vasoactive Drugs (N = 26).—Clinical obser- 
vations of group A patients with VBI are 
summarized in Table 2. The duration of 
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symptoms of VBI was determined from 
the time interval between the onset of 
transient ischemic symptoms to the time of 
rCBF measurements. The duration of tran- 
sient ischemic symptoms of VBI was 12 
months or less in 13 patients and 15 to 5 
years in the other 13 patients. The tran- 
sient ischemic attacks have occurred within 
three weeks prior to rCBF measurements 
in 14 patients, but in the other 12 patients 
the last transient ischemie episodes had 
occurred four weeks to six months prior to 
the rCBF measurements. Detailed clinical 
history disclosed an orthostatie relation- 
ship to the oecurrence of either vertigo, 
syncope, ataxia, and/or visual disturbance 
in 18 of 26 (7095) of the patients. In addition 
to the transient VBI symptoms, some 
persistent and fluetuating dementia had 
resulted in four patients whose symptoms 
had been present for two to five years >° 
Angiography showed marked stenosis of 
the vertebral artery in 13 patients, minor 
atherosclerotie irregularities in three pa- 
tients, and was normal in one patient. 
Cervical spondylosis was present in eight 
patients. Twenty-one patients were hyper- 
tensive, five were dizbetie, and five had 
type IV hyperlipidemia with hypercholes- 
terolemia and hypertriglyceridemia. 

Group B: Patients With VBI Receiving 
Papaverine (N = 10).—Ten patients with 
VBI had received papaverine hydrochlo- 
ride in oral doses of 360 ml/day for two 
weeks to four years preceding the rCBF 
measurements. The duration of transient 
ischemic episodes prior to rCBF measare- 
ments was 12 months er less in three cases 
and 2.5 to 7 years in seven cases. Following 
papaverine administration, the transient 
ischemic attacks, particularly syncope, ver- 
tigo, ataxia, and visual disturbances pre- 
cipitated by assuming the orthostatic posi- 
tion, were reported as occurring less 
frequently in eight of ten patients who had 
received this medication for three months 
to four years preceding the rCBF measure- 
ments. The remaining two patients had 
received papaverine fcr only two weeks. 

Patients With Brain Stem Infarction 
(N = 3).-There were three patients with 
brain stem infarction, all of whom showed 
partial recovery from their neurological 
deficits at the time rCBF was measured, at 
intervals of between one and four weeks 
after the onset of stroke. In one case, acute 
brain stem infarction oecurred three 
months following operation for mitral 
valve replacement for rheumatic heart 
disease. This was the only case without 
transient ischemic attacks. In another case, 
the brain stem infarction occurred follow- 
ing two episodes of TIAs within the 
preceding month. Complete thrombotic 
occlusion of the basilar artery was demon- 
strated by angiography associated with 
moderate stenosis of the right carotid 
artery. In the third ease, brain stem infarc- 
tion occurred following five TIAs within 
the preceding six months. Complete throm- 
botic occlusion of the basilar artery was 
also demonstrated by angiography in this 
patient. These cases confirm the fact that 
recurrent thromboembolism does play a 
part in the pathogenesis of VBI. 









Table 1.~Symptoms of Patients 
With Vertebrobasilar Insufficiency 






Episodic dizziness and/or ver- 









tigo 32 
Visual disturbances 20 
Occipital headache 16 
Transient ataxia 12 
Syncope 10 






Cranial nerve symptoms other 

than visual and auditory 7 
Transient global amnesia 7 
Mild fluctuating dementia 5 
Transient dysarthria or 

slurred speech 5 
intermittent deafness 4 
Alternating hemiparesis 3 
Drop attacks 3 











Methods 


Regional CBF was measured by a modi- 
fication of the “Xe inhalation method 
described by Obrist et al," which has been 
reported elsewhere.“ In brief, "Xe gas 
mixed with room air (5 to 7 mCi/liter) was 
inhaled for one minute through a elose- 
fitting face mask, and the ‘Xe clearance 
curves from the head and end-tidal air 
were recorded throughout a ten-minute 
interval by means of a minicomputer. 

Sixteen collimated sodium iodide crystal 
scintillation detectors were mounted in 
place over both cerebral hemispheres as 
well as over the brain stem-cerebellar 
regions by means of a specially designed 
helmet. The two brain stem-cerebellar 
probes were placed laterally below and 
behind the mastoid process on a line 
connecting the internal auditory meatus 
and the inion and looking slightly upward 
in a manner designed to record desatura- 
tion curves derived from the midbrain, 
pons, and overlying cerebellum. The rela- 
tionship of the probes of the skull was 
confirmed by roentgenograms of the head 
with the probes in place. Furthermore, the 
placement of probes by the means de- 
scribed was shown not to overlie the venous 
sinuses and to avoid the mastoid air cells by 
anatomical and phantom studies using a 
Skull obtained postmortem and by refer- 
ring to CT scans made in the same plane as 
the placement of the suboccipital probes. 
Each probe was mounted perpendicular to 
the skull in a port fitted with an adjustable 
thumb screw so that moderate compression 
was sustained on the scalp without diseom- 
fort. The detectors were fitted with colli- 
mators measuring 1.25 em in diameter and 
254 cm in length for the precentral, 
Sylvian-opercular, parietal, posterior tem- 
poral, and occipital regions overlying both 
hemispheres. However, the frontal, infer- 
ior temporal, and brain stem-cerebellar 
detectors were fitted with longer collima- 
tors measuring 4.0 cm in length to prcvide 
optimum resolution and to minimize the 
possibility of contamination from Xe 
entering the nasopharynx and air sinuses? 
Tests made with either a plastic container 
placed in the pharynx or breath holding 
with 20 ml of 7 mCi/liter of “Xe held in 
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Table 2.—Clinical Observations in Patients 
With Vertebrobasilar Insufficiency (VBI) 


Mean age, yr 


SS 
Group A* 
(N = 26) 
§8.8+89 59.7 + 7.1 


Patients With VBI Patients With 
Brain Stem 
infarction 
(N = 3) 


51.0 + 10.4 


Group 87 
(N = 19) 





Angiographical observations of vertebral 
basilar arterial system 
Normal 


Minor atherosclerotic irregularities 
Marked stenosis or occlusions 
Not examined 


Risk factors 
Hypertensive cardiovascular disease 


Rheumatic heart disease 
Cervical spondylosis 
Hyperlipidemia (type IV) 
Diabetes mellitus 


Duration of YBI symptoms 
*-1yr 


interval between last ischemic episode and 
rCBF measurement 
< 3 wk 


*Untreated with vasoactive drugs. 
+Treated with papaverine, 360 mg daily. 





{Symptoms of VBI preceded brain stem infarction for one and five months in two cases. 
8Brain stem infarction occurred one, four, and five weeks preceding rCBF measurements. 


subdued lighting. In addition, successful 
rCBF measurements were repeated 30 
minutes after the first measurements to 
test autoregulation under the same condi- 
tions except that the subjects were tilted 
30? in the head-up position in 28 patients 
and 11 normal volunteers. During head-up 
tilting, the effective change in mean arte- 
rial blood pressure (MABP) was corrected 
for any change in relationship of the heart 
to the brain“ and will be presented as 
effective AMABP in the present study. 

Informed Coasent.— The protocol used for 
all rCBF measurements and the form 
describing the procedure were approved by 
the Bio-Safety Committee and Institution- 
al Review Boards for Human Investigation 
of Baylor College of Medicine and the 
Methodist Hespital. All procedures were 
explained to each volunteer and patient 
prior to rCBF measurements, and the 
measurements were made only on subjects 
who gave written consent. 


RESULTS 
Comparison of Resting F, Values 


Table 3 sammarizes results of the 
mean hemispheric and brain stem- 
cerebellar F, values measured with 
the subjects lying flat. Mean arterial 
blood pressure and mean PECO, values 
are also given so that all the data 
measured in patients with vertebro- 
basilar insufficiency may be com- 
pared with those obtained in normal 
volunteers. 

Compared to values of normal 
volunteers, MABP was significantly 
higher in all patients with VBI. Mean 


PEco, was not significantly different 
between the four groups. Compared to 


normal values, there was some trend 


for mean hemispheric and brain stem- 

cerebellar F, values to be reduced in 
group A patients, but the difference 
was not significant. In group B 
patients with VBI treated with papav- 
erine, mean hemispheric F, values 
were significantly increased com- 
pared to those of age-matched nor- 
mals. Brain stem-cerebellar F, values 
also showed a trend to be increased 
compared to those of normals, but this 
difference was not significant. How- 
ever, when group A and group B 
patients were compared, both mean 
hemispheric and brain stem-cerebellar 
F, values were significantly increased 
in group B patients, which was attrib- 
uted to the papaverine administra- 
tion. In the three patients with brain 
stem infarction in whom values were 
measured within one to five weeks 
after the stroke, brain stem-cere dellar 
F, values appeared to be reduced, but 
since the group was small, the data 
were not subjected to tke analysis of 
significance. 





Relation of F, Values to Time Interval 
After Last ischemic Episode 


It has been reported that in patients 
with carotid TIAs, mean hemispheric 
F, values were significantly reduced 
compared to those of normals if 
measured within three weeks after 
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the last TIA but returned toward 
normal thereafter.” 

In order to determine whether or 
nót reduced rCBF might also be 
observed in patients with VBI if 
measured within 3 weeks after the 
last ischemic episode, the patients in 
group A were further subdivided into 
those who were examined less than 
three weeks after the last ischemic 
episode (N = 14) and another group 
who were examined three weeks or 
more after the episode (N = 12). In 
the group of patients tested within 
three weeks, the mean of the brain 
stem-cerebellar F, values was 
100.7 + 15.2 ml/100 g of brain per 
minute, which was not significantly 
different from either normal values or 
those of patients tested within the 
first three weeks of the ischemic 
episode. Likewise, the mean hemi- 
spheric values were not significantly 
different whether measured before or 
after the three-week interval follow- 
ing the last TIA. 

In summary, patients with VBI did 
not show the same time course of 
rCBF reduction as has been reported 
previously in patients with TĪAs or 
infarction in the carotid artery distri- 
bution. 


Relation of F, Values to 
Spontaneously Occurring 
Blood Pressure Elevation 


Figure 1 correlates brain stem-cere- 
bellar F, values in patients with VBI 
with the spontaneously occurring ele- 
vation of blood pressure levels at the 
time of the measurement. The results 
are compared to normal values. It may 
be seen that the brain stem-cerebellar 
F, values measured in the supine posi- 
tion showed significant and direct 
correlation with the blood pressure 
levels (r = .78, P < .01) in group A 
patients with VBI but not in normal 
controls (r = —.12) The results sug- 
gest that in untreated patients with 
VBI, not only is blood pressure signif- 
icantly higher than in normals, but 
CBF passively follows the blood pres- 
sure levels and a state of dysautoreg- 
ulation exists. 


Regional Flow Patterns in 
Patients With VBI 


In previous studies of rCBF mea- 
surements in normal volunteers by the 
Xe inhalation method, it was shown 
that any single regional F, value does 
not exceed a 22% difference from the 
hemispheric mean ° However, in 
patients with carotid TIAs in whom 
values were measured within three 
weeks after the ischemic episodes, 
regional F, values in the carotid terri- 
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Mean 
Hemispheric 
N F, Values* 
Normal volunteers 15 75.5 +6.6 
Patients with VBI 
Group At 26 
Group Bt | 10 
Patients with brain 
stem infarction 












71.3 + 73 





3 68.5 + 201 





Table 3.—Mean Hemispheric anc Brain Stem-Cerebellar F, Values in Normals 
and Patients With Vertebrobasi‘ar insufficiency (VBI) in Horizanta! Position 





Brain Stem- 
Cerebellar 
F, Values* 

101.4 + 14.5 


97.1 + 15.7 1054 + 11.28 
81.6 + 7.419 1140 + 


85.14 844€ 1004+76 

















MABP, mm Hg PEco,, mm Hg 
94.5 € 7.0 37.0 x 3.0 









35.8 « 3.0 
35.8 x 3.1 













17.01 1042 + 10.8): 






35.7 + 1.6 












*Flow values in mi/100 g of brain per minute. Mean hemispheric F, values were obtained from 14 


regions in both cerebral hemispheres. 
fUntreated with vasoactive drugs. 
iTreated with papaverine, 360 mg daily. 
8P < .01 compared with normal volunteers. 
||P < .05 compared with normal volunteers. 
TP < .01 compared with VBI group A. 
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Fig 1.—Correlation of brain stem-cerebellar F, values with spontaneous mean arterial 
blood pressure /MABP) levels in supine position. Left, in normal volurteers, autoregula- 
tion is intact and there is no correlation of F, values with blood pressure levels. Right, 
untreated patients with VBI (group A) show significant correlation of MABP with F, values 
in brain stem and cerebeliar regions, indicating regional dysautoregulation. 


tory were regularly found to be 
reduced by 22% or more below the 
hemispheric mean values for that 
individual case, but after three weeks 
these significant reductions of region- 
al F, values were no longer present.” 

In the present study, regional flow 
reduction in the occipital region 
(which is supplied by the vertebrobasi- 
lar arterial system) was present. in 
only three of 36 patients with VBI in 
whom values were measured within 
three weeks following the last jis- 
chemic episode. Flow reduction in 
other regions such as the precentral, 
parietal, and temporal regions was 
also seen in another five patients, but 
the majority of these patients had 
long-standing symptoms of VBI of 18 
to 60 months' duration. 

These results suggest that symp- 
toms of VBI may be caused by two 


different pathogenic types of cerebral 
ischemia: (1) cerebral ischemia per- 
sisting for about three weeks, similar 
to that seen in carotid TIAs; and (2) 
cerebral ischemia with much more 
rapid recovery compared to rCBF 
reduction observed in carotid TIAs. 
Symptoms of VBI derived from short- 
lasting ischemia appear to be more 
common in patients with VBI. 


Testing Autoreculation in 
Patients With VBI 


In patients with carotid TIAs, cere- 
bral autoregulation was shown to be 
rarely impaired when tested by 
induced orthostatic hypotension by 
means of head-up tilting by 30°.” In 
the present study, cerebral autoregu- 
lation was also tested by head-up tilt- 
ing in the same way in group A and B 
patients with VBI and in normal 
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Fig 2.—Results of cerebral autoregulation testing by orthostatic postural tilting by 30*'in 
normal volunteers, untreated VBI patients (group A), and papaverine-treated patients 
with VBI (group B). Solid circles show brain stem-cerebellar F, values measured when 
subjects lying fiat; open circles, when tilted head-up. Effective AMABP indicates effective 
orthostatic change of mean arteríal blood pressure. 
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Fig 3.—Results:of cerebral autoregulation testing by orthostatic postural tilting by 30° in 
normal volunteers, untreated VBI patients (group A), and papaverine-treated patients 
with VBI (group B). Solid circles show mean hemispheric F, values obtained from 14 
regions in both hemispheres while subjects lying flat; open circles, while tilted heac-up. 
Effective AMABP indicates effective orthostatic change of mean arterial blood pres- 


sure. 


to zero, but in the patient population, 
the higher the autoregulation index 
the more severe is the impairment of 
autoregulation. 

In order to investigate whether the 
severity of the dysautoregulation bore 
any relation to the duration of symp- 
toms of VBI, the AI was compared in 
normals and in untreated patients 
classified acecrding to the duration of 
symptoms (Fig 4 and 5). Compared to 
normal values, the autoregulation 
index calculated for the brain stem- 
cerebellar regions was significantly 
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increased in all patients with VBI 
whether the duration of symptoms 
was more or less than one year (Fig 4). 
However, the AI caleulated for both 
cerebral hemispheres was significant- 
ly elevated in patients with VBI only 
if their symptoms had been present 
for longer than 1.5 years. 

Figure 6 illustrates the regional 
pattern of dysautoregulation in pa- 
tients with VBI of 1 to 12 months’ 
duration. In Fig 6, the decrease or 
increase of regional F, values during 
induced postural hypotension com- 
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Fig 4.—Severity of dysautoregulation in brain stem-cerebellar regions in patients with VBI 

Classified according to duration of symptoms. Severity of dysautoregulation is expressed 
as regional autoregulation index (ArCBF/ AMABP) calculated for brain stem-cerebellar 
regions. In normal subjects, autoregulation index is close to zero. Greater the autoreg- 
ulation index, more severe the dysautoregulation. 
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Fig 5.—Differences in severity of regional dysautoregulation tested by orthostatic 
postural tilting by 30° in both cerebral hemispheres in patients with VBI classified 
according to duration of symptoms. Severity of dysautoregulation was expressed by 
autoregulation index calculated for both cerebral hemispheres (14 regions). In normal 
subjects, autoregulation index is close to zerc. Greater the autoregulation index, more 


severe the dysautoregulation. 


pared to the resting state is expressed 
as a percentage of resting F, values 
for each region. Significant decrease 
of F, values, indieating regional 
dysautoregulation, was restricted to 
the brain stem-cerebellar, occipital, 
and inferior temporal regions in the 
distribution of the vertebral basilar 
and posterior cerebral arteries. Figure 
7 illustrates the regional pattern of 
dysautoregulation in patients with 
VBI of longer duration (18 to 60 
months). In this group, dysautoregula- 
tion was seen in the same areas but, in 
addition, was more widespread to 
include frontal, parietal, and posterior 
temporal regions. 
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COMMENT 
Validity of Measurements of 
rCBF in the Vertebrobasilar 
Arterial Distribution 


Measurements of rCBF within the 
brain stem and eerebellum recorded 
from probes placed over the posterior 
fossa have been successfully reported 
in human subjects after direct injec- 
tion of '?Xe into the distal vertebral 
artery at the time of arteriography.” 
These authors reported two-minute 
flow indices for brain stem and eere- 
bellum of 59 ml/100 g of brain per 
minute, which are higher than com- 
parable values recorded from probes 
placed over the cerebral hemispheres 


following carotid injection of “Xe. 





This establishes that intra-arterial 
injection of '*Xe into brain stem and 
cerebellar regions in man provides 
count rates sufficient to be detected 
by externally placed probes over the 
posterior fossa. i 

In the present study, after '"Xe 
inhalation for one minute, the peak 
counts of gamma activity recorded 
from the two probes mounted over the 
posterior fossa by means o? the 
helmet were not siznifieantly differ- 
ent from those recorded by probes 
placed over the cerebral hemispheres. 
Furthermore, the peak counts for 
x-ray activity recorded from probes 
placed over the posterior fossa, which 
are derived predominantly from ex- 
tracranial tissues, were consistently 
lower than those recorded from probes 
placed over the cerebral hemispheres, 
indicating that with the method of 
probe placement used, contamination 
by radioactivity derived from the 
scalp and muscle tissues is no higher 
than when rCBF measurements are 
made from the cerebral hemispheres. 
After subtraction of x-rays from the y 
clearance curves recorded from probes 
placed over the posterior fossa, F, 
values for the two probes were in good 
agreement and were not signifieantly 
different from F, values obtained 
from the y clearance curves a one." 
These results may be taken to indicate 
that y clearance curves recorded from 
probes directed at the brain stem- 
cerebellar regions are predominantly 
derived from intracranial tissues, par- 
ticularly the brain stem and cerebel- 
lum, and possibly the overlying occipi- 
tal lobes, all of which are supplied by 
the vertebrobasilar arterial system. 

Experimental studies in the cat and 
dog, using the autoradiographic or 
microsphere methods, have reported 
the following features of rCBF values 
recorded from brain tissues within the 
posterior fossa: (1) While the 
animals were awake, rCBF values for 
the brain stem were higher than 
concurrent values measured fcr the 
cerebral cortex.” =" Furthermore, 
rCBF values for the cerebellum were 
more comparable to those measured in 
the cerebral cortex, although the 
white matter flow values were the 
same for the brain stem, cerebellum, 
and hemispheres." (2) During an- 
esthesia, rCBF values for the brain 
stem and cerebellum became re- 
duced.* (3) During REM sleep, rCBF 
values for the brain stem and cerebel- 
lum were significantly increased." .. 

In this laboratory, using the Xe 
inhalation method zs described. com- 
parable features to those reported in 
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ona: F, values caused by postural hypotension are expressed as 
ir wrease or decrease from resting regional F, values. Asterisk indicates 
asterisk, P < .01; triple asterisk, P < .005. 


ple psychophysiologieal stimulation 
and in patients during REM sleep or 
during epileptic activity, F, values in 
the brain stem-cerebellar regions 
were increased.” 

Thus, rCBF measurements made by 
Xe inhalation show similar func- 
tional changes for cerebral hemody- 
namics within the brain stem and 
cerebellum, as have been reported in 
experimental animals. 

Measurements of the anatomical 
relationships of the two posterior 
fossa probes to the cerebellum and 
brain stem, made from CT scans in 


the plane of the probe placement, 
show that the pons lies between 4.5 
and 8 em deep to eaeh collimater on 
either side. This is within the resélu- 
tion of the 4-cm ecilimated probes 
used, since by plotuing the ccunts 
from a * Xe source moved at mea- 
sured peints within the water-fllec 
skull the brain stem has been mea- 





sured tc lie within the 10% to 30% — 


isocount lines reeorded for gamma 
activity. At this depzh, the width of 
the trumeated cone seen by the two 
4-em collimators is approximately 4 
em in diameter, which corresponds 
reasonably well with & measured brain _ 
stem diameter of approximately 3.3 — 
em. Furthermore, it seems logical to 
adduce that the significantly higher . 
rate of perfusion in the brain stem — 
demonstrated by other methods, as 
well as '?Xe inhalation, results in 





higher counts within the brain stem 


compared to the overlying cerebellum, 
which tends to compensate for the loss 
of counts due to the greater distance 
of the brain stem from the probe. 

Finally, in other groups of normal 
volunteers, probes cirected at the 
brain stem have been placed in five 
different locations, ineluding the mid- 
line above the foremen magnum, 
laterally in both suboecipital regions, 
and directed at the midbrain from 
both postericr-infe-ior ^ temporal 
zones. AE those probe positions. gave 
comparable F, values in the steady 
state and consonant ehanges during 
different functional activities. 

Taken together, prebes directed at 
the brain stem and cerebellum by the 
methods described appear to measure 
flow values of these t.ssues, although 
the ratio of the contribution of these 
two structures is under further inves- 
tigation. 








The Pathogenesis of 
Transient Ischemic Symptoms 
in Patients With VBI 


Since atheroselercti: changes with- 
in the vertebral and basilar arteries 
have beer reported as a common find- 
ing in patients with symptoms of VBI, 
it has been assumed that thromboem- 
bolism was their most common 
cause. "t 

The present investigation appears 
to show two different types of cere- 
bral ischemia that might contribute to 
the pathogenesis of symptoms of VBI: 
(1) Cerebral isehemia persisting for 
about three weeks folowing the 
symptoms of VBI, as is regularly seen 
in patients with carotid TIAs." Such 
longer-persisting iscbemia followed 
by recovery is likely te be caused by 
cerebral thromboembslism followed 
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by lysis and resolution over this inter- 
val of time. However, in patients with 
VBI, this type of ischemia appears to 
be*relatively rare and is presumed to 
be the initiating event leading to 
dysautoregulation. (2) Cerebral is- 
chemia induced by orthostatie hypo- 
tension. due to dysautoregulation. 
Such cerebral ischemia due to dysau- 
toregulation has been reported to be 
rare in patients with carotid TIAs®:™ 
but is common in patients with VBI, 
as shown in the present study. 

None of the patients tested in the 
present study complained of symp- 
toms of VBI during the induced 
orthostatic hypotension, since 30? of 
postural head-up tilting was designed 
to be safe. However, several of them 
did so after being assisted to the 
standing position after the tests were 
completed. It is considered probable 
that more severe episodes of hypoten- 
sion are induced during daily life that 
may cause more severe attacks of 
cerebral ischemia, including symp- 
toms of vertigo, syncope, ataxia, and/ 
or visual disturbance, which were 
reported to be orthostatic in nature by 
70% of patients in group A. The afore- 
mentioned symptoms were most com- 
monly seen in patients with VBI 
(Table 1) and were reported to be 
decreased in frequency by the papav- 
erine-treated patients, in whom rCBF 
was maintained within normal limits 
despite dysautoregulation. 

Taken together, these results indi- 
cate that VBI may be initiated by 
cerebral thromboembolism, but there- 
after cerebral dysautoregulation and 
postural hypotension may be a more 
frequent cause of transient symp- 
toms. 

Apart from the regional metabolic 
or myogenic responses that keep 
blood flow to the brain constant 
despite changes in regional perfusion 
pressure," there is some evidence that 
central neurogenic influences also 
play a part in autoregulation of cere- 
bral vessels. For example, impaired 
cerebral autoregulation has been re- 
ported in some cases of Shy-Drager 
syndrome,” brain stem infarction," 
Parkinson's disease, and olivoponto- 
cerebellar atrophy. In such cases, the 
severity of cerebral dysautoregulation 
was of greater degree and more 
persistent compared with the rather 
transient regional dysautoregulation 
following local cortical infarction or 
traumatic injury. +" It is postulated 
that in patients with VBI, these 
central neurogenic control systems, 
which appear to be located in the brain 
stem and diencephalon,” are damaged 
by the initial thromboembolie event 
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and predispose the patient to repeated 
episodes of ischemia due to alterations 
in perfusion pressure. With the pas- 
sage of time and repeated ischemie 
episodes, the dysautoregulation ap- 
pears to become progressively severe 
and widespread. 

In conclusion, thromboembolism 
due to atherosclerotic disease of the 
vertebrobasilar arterial system ap- 
pears to be the important initiating 
event and contributes to the patho- 
genesis of symptoms of VBI as 
confirmed by the clinical data in two 
of three patients with brain stem 
infarction in the present series. How- 
ever, hemodynamic factors and dysau- 
toregulation appear to contribute fre- 
quently to transient ischemic symp- 
toms in patients with VBI. 


This investigation was supported in part by 
grant NS-09287 from the Public Health Service. 
Olivier Juge, MD, University of Geneva, 


assisted in the anatomical and methodological 


studies concerned with the brain stem-cerebellar 
probes. 


References 


1. Bradshaw P, McQuaid P: The syndrome of 
vertebrobasilar insufficiency. Q J Med 32279- 
296, 1963. 

2. Denny-Browr D: The treatment of recur- 
rent cerebrovascular symptoms and the question 
of “vasospasm.” Med Clin North Am 35:1457- 
1474, 1951. 

3. Denny-Browr D: Basilar artery syndrome. 
Bull N Engl Med Cen 15:58-60, 1953. 

4. Loeb C, Meyer JS (eds): Strokes Due to 
Vertebrobasilar Disease. Springfield, Ill, Charles 
C Thomas Publisher, 1965, pp 136-173. 

5. Williams D, Wilson TG: The diagnosis of the 
major and minor syndromes of basilar insuffi- 
ciency. Brain 85:741-774, 1962. 

6. Willams D: Vertebrobasilar ischemia. Br 
Med J 1:84-86, 1964. 

7. Acheson J, Hatchinson EC: Observations on 
the natural history of transient cerebral ische- 
mia. Lance? 2871-874, 1964. 

8. Toole JF, Tucker SH: Influence of head 
position upon cerebral eirculation. Arch Neurol 
2:616-623, 1960. 

9. Millikan CH. Siekert RG: Studies in cere- 
brovascular disease: I. The syndrome of intermit- 
tent insufficiency of the basilar arterial system. 
Proc Staff Meet Mayo Clin 30:61-68, 1955. 

10. Millikan CH, Siekert RG, Schick RM: Stud- 
ies in cerebrovascular disease: HI. The use of 
anticoagulant drugs in the treatment of insuffi- 
ciency of thrombesis within the basilar arterial 
system. Proc Staf Meet Mayo Clin 30:116-126, 
1955. 

11. Wright IS, MeDevitt E: Cerebral vascular 
diseases: Their significance, diagnosis and pres- 
ent treatment, including the selective use of 
anticoagulant substances. Ann Intern Med 
41:682-698, 1954. 

12. Baker RN, Ramseyer JC, Schwartz WS: 
Prognosis in patients with transient cerebral 
ischemic attacks. Neurology 18:1157-1165, 1968. 

13. Meyer JS, Leiderman H, Denny-Brown D: 
Eleetroencephalographie study of insufficiency 
of the basilar and carotid arteries in man. Neu- 
rology 6:455-477, 1956. 

14. Meyer JS, Shimazu K, Fukuuchi Y, et ak 
impaired neurogenic cerebrovaseular control and 
dysautoregulatiom after stroke. Stroke 4:169- 186, 
1973. 

15. Kendell RE, Marshall J: Role of hypoten- 






sion in the genesis of transient focal cerebral 
ischemic attacks. Br Med J 2:344-348, 1963. 

16. Meyer JS, Ishihara N, Deshmukh VD, et al: 
Improved method for noninvasive measurement 
of regional cerebral blood flow and blood volume 
by “Xe inhalation: I. Description of the method 
and normal values obtained in healthy volun- 
teers. Stroke 9:195-205, 1978. 

17. Obrist WD, Thompson HK Jr, Wang HS, 
et al: Regional cerebral blood flow estimated by 
133-Xenon inhalation. Stroke 6:245-256, 1975. 

18. Risberg J, Aki ZA, Wilson EM, et al: 
Regional cerebral blood flow by 133-Xenon inha- 
lation, Stroke 6:142-148, 1975. 

19, Mathew NT, Meyer JS: Pathogenesis and 
natural history of transient giobal amnesia. 
Stroke 5:303-311, 1974, 

20. Rivera VM, Meyer JS: Dementia and cere- 
brovascular disease, in Meyer JS (edk Modern 
Concepts of Cerebrovascular Disease. New York, 
Spectrum Publications Inc, 1975, op 135-158. 

21. Crawley JCW, O'Brien MD, Veall N: The 
gamma spectrum subtraction technique applied 
to cerebral blood flow measurement by the inha- 
lation of Xenon, in Ross Russell RW (ed): 
Brain and Blood Flow. London, Pitman Medical 
and Scientific Publishing Co Ltd, 1971, pp 54- 
56. 

22. Oldendorf WH: Utilization of characteris- 
tic x-radiation to identify gamma radiation origi- 
nating external to skull. J Nucl Med 10:740-742, 
1969. 

23. Naritomi H, Meyer JS, Deshmukh VD, et 
al: Non-invasive measurement of regional cere- 
bral blood flow in TIAs and stroke due to carotid 
and vertebrobasilar disease. Acte Neurol Scand 
56(suppl 64):2514-2515, 1977. 

24. Slater R, Reivich ML, Goldberg HI: Cere- 
bral diaschisis in stroke. Stroke 7:7, 1976. 

25. Brown AS, Donaldon AA: Cinical vertebral 
artery cerebral blood flow measurement. Eur 
Neurol 6:274-276, 1971-72. 

26. Paulson OB, Cronquist S, Risberg J, et al: 
Regional cerebral blood flow: A comparison of 
8-deteetor and 16-detector instrumentatien. 
J Nucl Med 10:164-173, 1968. 

27. Heistad DD, Marcus ML: Total and region- 
al cerebral blood flow during stimulation of ca- 
rotid baroreceptors. Stroke 1:239-243, 1976. 

28. Landau WM, Frevgang WH Jr, Roland LP: 
The local circulation of the living brain: Values in 
the unanesthetized and anesthetized cat. Trans 
Am Neurol Assoc 80:125-129, 1955. 

29. Reivieh M, Isaacs G, Evarts E, et al: The 
effect of slow wave sleep and REM sleep on 
regional cerebral blood flow in ca:s. J Neurochem 
15:301-306, 1968. 

30. Reivieh M, Jehle J, Sokoloff L, et al: 
Measurement of regional cerebral blood flow 
with antipyrine-14, in awake cats. J Appl Physiol 
21:296-300, 1969. 

3L Meyer JS, Sakai F, Nartomi H, et al: 
Normal and abnormal patterns of cerebrovascu- 
lar reserve tested by '"Xe inhalation. Arch 
Neurol 25:350-359, 1978. 

32. Sakai F, Meyer JS, Hsu M-C, et al: Region- 
al cerebral blood flow in narcolepties and normal 
volunteers during sleep and wakefulness. Sleep 
Res 6:56, 1977. 

32. Skinhej E, Heedt-Rasmussen K, Paulson 
OB, et al: Regional cerebral blood flow and its 
autoregulation in patients with transient focal 
cerebral ischemic attacks. Neurology 20:485-493, 
1976. 

34, Gotoh F, Ebihara S, Toyoda M, et al: Role 
of autonomie nervous system in autoregulation 
of human cerebral circulation. Eur Neuro! 6:203- 
207, 1911-72. 

35. Meyer JS, Shimazu K, Fukuuchi Y, et al: 
Cerebral dysautoregulation in central neurogenie 
orthostatic hypotension (Shy-Drager syndrome). 
Neurology 23:262-273, 1973. zu 

36. Meyer JS, Teraura T, Sakamoto K, et ak 
Central neurogenic control of cerebral blood flow. 
Neurology 21:241-262, 1911. 


Transient Ischemic Attacks—Naritomi et al 































bean preposed that the com- 
io^ ef written language requires 
g 7om the visual (grapheme) to 








ridi without grapheme-pho- 
. quer | Mussupdins- We describe three 

atasi patients with left hemisphere 
impairment no had poor speech com- 
auiem ir: kut couid comprehend written 

sguage. Ore of these patients had a 
a -ight semisphere lesion and 
lcs: his abiièy to read. We propose that 
the right discs dain in some individuals 
"mia capable af extracting semantic 
irom conic images (ideo- 
gt phenological processing. 
uro 38:7 29-133, 1979) 



























niek = suggested that language 
vas audibly acquired 
- £Jbsequent acquisition of 
angumge is by reference to this 
wd ory acquisition.’ Lieh- 
rowesed a schema whereby 
anczuage had to be processed 

be | the  phanemic analyzer (area of 
ge “Mages, Wernickes area) be- 
E semantic analysis. 











iy J ercep tion and analy sis ial 
I ne passes on to recoding 
inte the corresponding 








publieazion Apri: 14, 1978. 

emartmemt of Neurslogy, College of 
ine. Uubwersity of Florida (Dr Heilman), 
he Tetera Adévinistraticn Hospital (Drs 
hi am Ms Campanella). Gaines- 
» dock of Pt Down- 





folivee à of Medicine. University P 
ahe, 7l, 82610 (Dr Heilman). 











Arch Neurol—Vol 35, March 1979 


ke’s and Global Aphasia Without Alexia 


<eliman, MD; Leslie Rothi, PhD; Debra Campanella, MS; Sloane Wolfson, MD 


phonetic structure, and ends with 
comprehension of the meaning of 
what had been written. Kussmaul,’ in 
contrast, postulated that after visual 
input is processed by the area of visual 
word images, it enters the semantic 
field. According to Kussmaul's sche- 
ma, a lesicn that interrupts visual 
input to tae area of visual word 
images should produce word blindness 
(slexia without agraphia), and a lesion 
that destroys the area of visual word 
images shculd produce alexia with 
agraphia. Déjerine? described a pa- 
tient with word blindness (alexia 
without agraphia) caused by a lesion 
of the dominant visual cortex and 
splenium of the corpus callosum; 
however, other lesions that interrupt 
visual information from reaching the 
angular gyrus can induce a similar 
syndrome.’ Déjerine' also described a 


patient with alexia and agraphia from 


a lesion of the angular gyrus. 
Although Déjerine's observations pro- 
vided suppert for Kussmaul’s schema, 
it is still nct known whether reading 
(visual language) must undergo audi- 
tery phonemic processing before be- 
ing comprehended. 

Recently, we have observed three 
aphasic patents with left hemisphere 
lesions who could not repeat, name, or 
cemprehenc speech, but who could 
cemprehenc written language. One of 
these aphasic patients subsequently 
had a right hemisphere lesion and lost 
his ability either to read or to use sign 
language. 


REPORT OF CASES 


Case 1.~On Aug 30, 1975, a 63-year-old 
right-handed man was working in his yard 
when he sucdenly developed right hemi- 
paresis and inability to speak or compre- 





hend spoken language. He was admitted to 
the Veterans Administration (VA) Hospi- 
tal, Gainesville, Fla, for evaluation and 
treatment, For 45 years before the onset of 
illness, the patient had paraparesis that 
was attributed :o spinal anesthesia per- 
formed while the patient was undergoing a 
bilateral inguinal herniorrkaphy. 

On admission, examination disclosed a 
moderately obese mar with right hemipa- 
resis who did not respond to command. His 
blood pressure was 150/80 mm Hg. pulse 
was 88 beats per minute and regular. His 
neck was supple and, except for mild 
emphysematous changes, results of gener- 
al examination were unremarkable. The 
patient could not comprehend spoken 
language and was nonfluent. Because he 
was initially lethargic, detailed mental 
status and language testing could not be 
performed. The patient. did not respond to 
visual stimuli in his right hemifield. had a 
mild gaze paresis to the right, a slightly 
decreased right corneal reflex, and a right 
supranuclear facial paresis. He had dense, 
flaccid right hemiparesis of the upper and 
lower extremities with diminished deep 
tendon reflexes. He had a bilateral plantar 
extensor response that was more promi- 
nent on the right, He did not respend to 
sensory stimuli. 

Over the next several dzys, the patient 
grew progressively mere alert. Ee also 
developed spasticity on the right and 
hypertension, which was treatec with 
methyldopa, 250 mg three times daily. 
Repeated mental status testing demon- 
strated severe nonfluent aphasia, with 
verbal output being limited to the repeti- 
tive production of the one sound “ah.” He 
was unable te repeat even single words 
and, when asked to name objects around a 
room, he would always respond wth the 
same sound. He was unable to write spon- 
taneousiy and even had difficulty copying 
his name. Tests of verbal and written 
language comprehension irdicated that he 
responded ineorrectly to simple yes/no 
questions and to pointing commandes. 

A radioisotope brain scan performed on 
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Sept 8, 1975, showed an abnormal area of 
increased activity in the distribution of the 
left iddle cerebral artery (Fig 1). 

The patient was discharged on Nov 10, 
1975, with the diagnosis of global aphasia 
and right hemiparesis secondary to an 
infarction in the distribution of the middle 
cerebral artery. 

After his discharge, his wife noted that 
when he wished to communicate what he 
wanted for dinner he would open a cook- 
book, read through the references, and 
indicate what he wanted to eat by pointing 
to the appropriate place in the text. His 
wife stated that, in addition to the eook- 
book, the patient kept other printed mate- 
rial next to his favorite chair and would 
communicate with her by using this strate- 


An evaluation of his speech and 
language functioning was performed 18!% 
months after the onset of aphasia. His 
verbal and graphic expression remained 
nonfluent. Verbal output was character- 
ized by either sparse, unintelligible utter- 
ances or perseverative use of a limited 
number of words. The accuracy of his 
performance did not improve on repetition. 
Spontaneous handwriting included intelli- 
gibly produced letters that were paragrap- 
hie. When asked to eopy written materiai, 
however, he produced accurate responses. 

Contrary to language expression, which 
was severely disturbed, language compre- 
hension showed a differential perform- 
ance, Reading comprehension was drama- 
tically superior to comprehension of spoken 
language. On a reading test, the patient 
was able to read sentences and single 
words with greater than 90% accuracy; 
however, he was able to comprehend spo- 
ken single words with less than 60% accu- 
racy. The differential in his performance 
was seen even more dramatically in the 
results of the Porch Index of Communica- 
tive Ability,’ a test that evaluates a variety 
of language functions. This instrument 
allows a comparison of the patient's 
language performance in each input (audi- 
tory, visual) and output (verbal, gesturai, 
graphic) modality with the performance of 
280 other aphasic individuals. The patient's 
performance placed him as follows: subtest 
V: reads function and position of object 
and places card in relation to object, 50%; 
subtest VI: spoken command to point to the 
. object by function, 25%; subtest VII: reads 
name of the object and position and places 
card in relation to object, 55%; and subtest 
X: spoken command to point to the object 
named, 35%. 

During the subsequent treatment peri- 
od, acquisition of an ideographic gestural 
communication system known as Amer- 
ind'?^ was emphasized. The patient was able 
to learn more than 100 gestures and was 
able to sequence them in a series of three 
or more. 

Over the next two years, the patient had 
two transient episodes of left-sided weak- 
ness. After one of these episodes, he had a 
radioisotope brain scan and an electroen- 
cephalogram, the results of which were 
compatible with those of an old left hemi- 
sphere infarction. On Aug 2, 1977, the 
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patient was readmitted to the VA Hospital 
because of an episode of deafness that 
lasted for several hours and was associated 
with left-sided weakness, right-sided head- 
ache, and some biurring of vision. Results 
of the admission audiological examina- 
tion were compatible with presbyacusis. 
Neurological findings were essentially 
unchanged from those of previous exami- 
nations. He was diagnosed as having tran- 
sient cortical deafness secondary to tran- 
sient ischemia of the right auditory cortex 
(the left auditory cortex being previously 
infarcted). He continued to be treated with 
methyldopa, and aspirin therapy, 600 mg 
daily, was begun. 

His language comprehension was reeval- 
uated and found to be unchanged as 
eompared with performance on the same 
measures administered 23 months before. 
The token test,'' a sensitive speech compre- 
hension test used to assess a patiert's 
ability to understand nenredundant verbal 
commands of increasing linguistic com- 
plexity, was administered. Each command 
contains a combination of features (color, 
shape, size) that describe the test objects as 
well as instructions fer manipulation of 
them. The patient processed 12.5% of the 
commands accurately. In sharp contrast 
were this patient's reading skills. When he 
was allowed to read the token test 
commands (miting the stimulus exposure 
time to the amount necessary to say it. to 
oneself), the patient processed 22.556 of the 
commands accurately. The Porch Index of 
Communicative Ability’ was repeated and 
the patient’s performance placed him in 
the following percentiles: subtest V: reads 
function and pesition of object, 60%; 
subtest VI: spoken command to point to the 
object by function, 30%: subtest VII: reads 
name of the object and position, 6395; and 
subtest X: spoken command to point to the 
object named, 35%. 

About a month after his discharge, his 
wife was awakened when she heard 
gurgling sounds and found the patient to 
be unresponsive. He was admitted again to 
the VA Hospital. His blood pressure was 
150/100 mm Hg; pulse rate, 100 beats per 
minute; and respirations, 26/min. The 
patient would open his eyes when his name 
was spoken; otherwise, he would rot 
respond to either verbal or written 
commands. The patient had right hemia- 
nopsia with a right gaze preference. The 
corneal reflex was decreased on the left. 
The patient maintained a hemiparetic 
posture on the right with flexion of his arm 
and extension of his leg. He did not meve 
his left extremities even to nociceptive 
stimuli. Muscle stretch reflexes were bilat- 
erally brisk; however, he demonstrated 
clonus of his right leg and had a bilateral 
extensor plantar response. 

Over the next two weeks, the patient 
grew progressively more alert and was able 
to spontaneously move his left arm and leg. 
An EEG showed bilateral slowing greater 
over the right hemisphere. A brain scan 
demonstrated inereased uptake in the 
right temporoparietal regions (Fig 2). 
Language testing disclosed nonfluent 
aphasia with poor comprehension to verbal 


commands. When given z sentence to read, 
the patient would point ¿o the words with 
his left hand (demonstrzting that he was 
looking at the letters anc could voluntarily 
move his left arm), but he couid not follow 
even the simplest commaads. In additicn to 
losing his ability to reac, the patient lost 
most of his ability bota to comprehend 
gestures and to use the gestural expression 
system he had learned. 

CasE 2.—AÀ  60-year-eld right-harded 
man, until April 1977, Ead been in good 
health, except for a tkyroideetomy for 
adenocarcinoma of the thyroid 30 years 
previously and a myocardial infarction in 
1969. While shopping, he was noted by a 
store clerk to have fluen: but uninterpret- 
able speech. His daughter-in-law was 
called; she brought him te the VA Hospital, 
with the patient giving pointing directions 
on how to get to the hosoital. 

On admission, examination disclosed a 
blood pressure of 160/90 mm Hg and the 
old surgical neck scars. The patient's 
language was fluent with frequent para- 
phasie errors. He was urable to repeat or 
name and could not comprehend spoken or 
written language. He had a right homony- 
mous hemianopsia, mild right lower facial 
weakness, and mild weakness of his right 
upper extremity with bilateral extensor 
plantar responses. 

A brain sean two days after onset of his 
aphasia was normal; hewever, an EEG 
showed slowing that was maximal and 
phase-reversed over the left temporal 
region. 

During hospitalization, the patient de- 
veloped seizures that bezan with jerking 
movements of his right side, and was found 
to be hypertensive. He was treated with 
phenytoin, 400 mg daily hydrochlorothia- 
zide, 100 mg daily, triamterene, 100 mg 
daily, methyldopa, 250 mg three times a 
day, thyroid extract, 3 g daily, and aspirin, 
600 mg daily. 

One month after the onset of aphasia, 
the patient underwent more detailed 
language testing. Speech remained fluent, 
copious, and characterized by verbal para- 
phasias and circumlocutions. Naming and 
repetition remained poor. When the tcken 
test" was administerec by giving the 


patient spoken commands, the patient 


performed 18% of the coramands correetly; 
however, when he read the eommands, he 
performed 45% correctly. The Porch Index 
of Communicative Abilty® also demon- 
strated marked contrast between comore- 
hension of speech ani reading. The 
patient's performance paced him at the 
following percentiles: subtest V: reads 
function and position of cbject, 85%; 
subtest VI: spoken command tc point te the 
object by function, 45%; subtest VII: reads 
name of the object and position, 80%; and 


subtest X: spoken command to point to the 


object named, 50%. 

The Boston Diagnostic Aphasia Exami- 
nation," a comprehension assessment test 
of all language areas, a.so demonstrated, 
differences in comprehension of speech 
and reading. Performance scores are 
reported in terms of standard deviation 
from the mean score of 207 aphasic 
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Fig 1.—Case 1. Static radioisotope brain scan. Left lateral (left) and posterior (right) 
views. 





<a Fig 2.—Case 1. Static radioisotope brain scan. Right lateral (left) and posterior (right) 
views. 





Fig 3.—Case 3. Static radioisotope brain scan. Left posterior (left) and lateral (right) 
views. 
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patients on each individual subtest. On all 
speech comprehension tests, the patient 
scered at 1 to 2 SD below the mean. In 
contrast to speech comprehension, reading 
comprehension tests were found to be 1 SD 
above the mean, except for comprehension 
of oral spelling. 

When tested again in January 1978, the 
patient's language performance was un- 
changed. In January and February 1978, he 
was also given tests that attempted to 
learn whether he could perform graphemic- 
phonemie transcoding that is read phoneti- 
cally rather than ideographically. He was 
given 20 correctly spelled words and 20 
words that although misspelled were pho- 
netically correct (eg, sock —sok). Although 
he eventually correctly identified all the 
correctly spelled and phonetically spelled 
words, he took a mean of 1.2 seconds longer 
to identify the phonetically spelled words 
than to identify the correctly spelled 
words. Three control subjects took onlv a 
mean of 0.6 seconds longer to identify the 
phonetieally spelled words than they did to 
identify the correctly spelled words. Simi- 
larly, in a second test the subject and three 
controls were asked to read aloud 20 
correctly spelled real words plus 20 phonet- 
ieally similar nonsense words. It took the 
patient 29 seconds longer to read the 
nonsense words than the real words. It took 
the eontrols a mean of only 0.5 seconds 
longer to read the nonsense words. 

We also gave the patient a rhyming test. 
Before being given this test he was 
instructed to read the following four 
sentences and state whether they were 
true or false: (1) Words that look and sound 
the same rhyme. (2) Words that look the 
same but do not sound the same rhyme. (3) 
Words that do not look the same but sound 
the same rhyme. (4) Words that do not look 
the same and do not sound the same rhyme. 
Because he answered all these questions 
correctly he was given a rhyming test with 
four conditions: (1) pairs of words that 
looked similar and rhymed (eg, hint - mint); 
(2) pairs of words that looked similar but 
did not rhyme (eg, car—oar); (3) pairs of 
words that looked different and did not 
rhyme (eg, sea—oat); and (4) pairs of words 
that looked different but rhymed (eg, 
eight—hate). There were 25 pairs of words 
in each condition, and the order of presen- 
tation of the 100 pairs of words was 
randomized. This patient made one error in 
the visually similar rhyming condition and 
one error in the visually different non- 
rhyming condition. In these conditions, the 
three eontrols made either one or no errors. 
In the visually different rhyming condi- 
tion, however, the patient made three 
errors (88% correct) whereas the three 
controls made a mean of one error (96% 
correet); in the visually similar nonrhym- 
ing condition, the patient made ten errors 
(60% correct) whereas the three controls 
made a mean of two errors (92% correct). 

CASE 3.—À 48-year-old left-handed wom- 
an teacher of handicapped children sudden- 
ly developed an inability to talk or use her 
right hand. She was brought to Kings 
County Hospital, Brooklyn, NY, by a 
friend. On examination, the patient was 
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alert but nonfluent. Her only verbal output 
was limited to the perseverative use of the 
word “no.” She could follow only a few oral 
commands, such as “close your eyes” and 
"stand." The patient was not hemianopsie 
but did have lower right-sided facial weak- 
ness and right hemiparesis, her arm being 
more severely affected than her leg. Her 
response to pinprick on the right side of 
her face also appeared to be diminished. 
Muscle stretch reflexes were symmetrical, 
and she had a right extensor plantar 
response. Results of cardiac, hematologic, 
and immunologic studies were all normal. 
A nuclide brain scan cn the second hospital 
day was normal Four-vessel cerebral 
angiography was normal. A second sean 
two weeks later showed uptake in the 
distribution of the middle cerebral artery 
(Fig 3). 

Although the patient’s speech compre- 
hension was profoundly impaired, while in 
the hospital she was observed to be doing 
word-finding puzzles. Her ability to com- 
prehend single written words contrasted 
sharply with her inability to understand 
these same words when spoken to her. 
Additionally, it was evident that although 
her writing to dictation and her sponta- 
neous writing were severely impaired, she 
was able to copy printed material flawless- 
ly in her own seript whether or not she 
understood what she was copying. Four 
months after the orset of aphasia, she 
underwent formal testing with the Boston 
Diagnostic Aphasia Examination. She 
remained nonfluent with poor repetition. 

Her auditorv comprehension of com- 
mands was about 1 SD below the mean of 
cther aphasies, but her ability to read 
sentences and paragraphs was about 1 SD 
&bove the mean. Her ability to comprehend 
orally spelled words was poor. She was 
retested in about eight months, and her 
performance was unchanged. 


COMMENT 


Hier and Mohr" described a patient 
with Wernicke's aphasia whose read- 
ing comprehension was modestly su- 
perior to auditery comprehension. 
Hier and Mohr postulated a mecha- 
nism similar to that proposed by Kuss- 
maul. They suggested that there was a 
Gegree of independence between 
reading and auditory mechanisms and 
that most Wernicke's aphasics cannot 
read because the lesion inducing Wer- 
nicke’s aphasia routinely extends out- 
side of the superior temporal plane. 
Nielsen," however, reported 16 pa- 
tients whose postmortem examination 
showed dominant temporal lobe le- 
sions without involvement of the 
angular gyrus. All of these patients 
had had Wernicke's aphasia with alex- 
la. 

Héeaen and Albert“ also have 
described two types of Wernicke's 
aphasia: in one, reading ability is 
worse than the ability to comprehend 
spoken language; in the other, the 





opposite occurs. They postulated that 
when word deafness overshadows 
reading disturbance, there is greater 
abnormality in the first temporal 
gyrus involving fibers approaching 
the primary auditory cortex; when 
word blindness is greater, the abnor- 
mality is probably more posterior and 
involves the junction area of the angu- 
lar gyrus and the dominant temporal 
lobe. 

An additional explanation of the 
relatively preserved reading ability in 
patients with Wernicke’s aphasia is 
that these patients did not have 
Wernicke's aphasia but a combination 
of pure word deafness and conduction 
aphasia. Conduction aphasia” is asso- 
ciated with fluent paraphasie speech, 
poor naming, poor repetition, 
preserved comprehension of spoken 
language, and a variable deficit in 
reading comprehension. Pure word 
deafness is associated with poor com- 
prehension and poor repetition of 
spoken language but normal reading 
comprehension. Similarly, our non- 
fluent aphasic patients with relatively 
intact reading comprehension may 
have had a combination of Broca's 
aphasia (whieh would produce non- 
fluent speech, poor repetition, and 
poor naming) and a pure word deaf- 
ness (which would produee poor com- 
prehension of speech). These lesions 
may not have impaired reading 
because they spared the angular gyrus 
(area of visual word images) and 
Wernicke's area, whieh allowed graph- 
eme to phoneme transcocing. 

Although the preceding mecha- 
nisms may explain the cases reported 
by Hier and Mohr and by Hécaen 
and Albert? and perhaps our second 
case, these mechanisms cannot ex- 
plain our two patierts (No. 1 and 3) 
with abnormal braim scans. Both of 
these scans show a lesion outside of 
the temporal lobe that appears to 
involve the inferior parietal lobule, 
including the angular gyrus. In addi- 
tion, because our first patient lost his 
ability to read after a second lesion of 
the right hemisphere, we believe, at 
least in this patient, that the right 
hemisphere was mediating reading. A 
similar mechanism possibly also ac- 
counts for the relativey well-pre- 
served reading ability seen in other 
similar cases. However, since these 
patients did not have subsequent 
right hemisphere lesions. we cannot 
be certain which mechanism was 
responsible. Support for the hypothe- 
sis that the right hemisphere was 
mediating reading comes from obser- 
vations of callosally sectioned patients 
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comprehend and express these ideo- 
graphie signs. As tested by rhyming 
and reading nonsense words aloud, 
the second patient appeared to have 
had difficulty with grapheme-pho- 
neme transceding. | 

Support for the hypothesis that the 
two hemispheres may mediate writ- 
ten language differently comes from 
studies of Japanese aphasic and alexie 
patients. Japanese orthography con- 
tains two types of nonalphabetic 
symbols: Kana are phonetic symbols 
and Kanji are nonphonetic logograph- 
ic symbols representing lexical mor- 
phemes. Reeent studies have evalu- 
ated aphasie’® and alexic patients 
who have a selective impairment of 
Kana processing and a relative spar- 
ing of Kanje processing. Sasanuma et 
al^ presented Kana and Kanji words 
tachistoscopically to the left or right 
visual fields in normal right-handed 
subjects and found a right field supe- 
riority for Kana words and a trend for 
left-field superiority for Kanji words. 
Similarly, regarding sign language, 
McKeever et al? tachistoscopically 
presented signs to normal right- 
handed subjects and demonstrated a 
left-field superiority. 

It therefore appears that perhaps 
both the hypothesis that visual images 
are transcoded to auditory-phonemic 
images befere being comprehended 
and the hypothesis that visual word 
images can be comprehended without 
auditory phonemie transcoding may 
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hemisphere plionebic ae is im- 
paired, alternative strategies that: can 
be mediated by the right. hemisphere 
Should be attempted. For example, for 
our first patiert, we used American 
Indian signs; however, other ideo- 
graphic methods, such as visual com- 
munication,” may de used. Last, 
Brain? noted that some alexie pa- 
tients perform better when taught to 
read words immediately without at- 
tempting to prcnounce them. Perhaps 
Brain was suggesting tnat we train 
left hemisphere-impeired alexie pa- 
tients to read ideogrzphically. 


This investigation was supported in part hy a 
grant from the Arna and Seymour Gitenstein 
Foundation. 


Nonproprietary Names 
and Trademarks of Drugs 


Methyldopa — Aldomet. 
Triamterene— Digeniun:. 


New York, Oxford University Press, to be 
published. 

17. Benson DF, Sheremata WA, Bouchard R, 
et al: Conduction aphasia: A clinical pathological, 
study. Areh Neurol 28:338-246, 1973. 

18. Gazzaniga M. Sperry R: Language after 
section of the cerebral sommissures. Brain 
90:131-148, 1967. 

19. Sasanuma 3: Xana and Kenji processing in 
Japanese aphasics. Grain Lang 2:369-388, 1975. 

20. Yamadori A: Ideogram reading in alexia. 
Brain 98:231-238, 1975. 

21. Sasanuma S, Itoh M, Mori K, et al: Tachis- 
toscopie recognition of Kasa and Kanji words. 
Neuropsyehologia. 13:541-553, 1976. 

22. MeKeever WE, Joemann HW, Florian VA, 
et al: Evidence of minimal cerebral asymmetries 
for the processing of English words and Ameri- 
can sign language in the cengenitally deaf. 
Neuropsychologia 14:413-423, 1676. 

23. Gardner H, Zurif E, Berry T, et al: Visual 
communication in aphasia. Newropsychalogia 
14:275-292, 1976. 

24. Brain WE: Speech Disorders. 
Butterworth & Co Ltd, 1964. 


Lendon, 


Aphasia—Feilman et ak 133 








The Isolated Human Cortex 


A Golgi Analysis of Krabbe’s Disease 


Roger S. Williams, MD; Robert J. Ferrante, MA; Verne S. Caviness, Jr, MD, PhD 


* The clinical course of a child with 
Krabbe's leukodystrophy was character- 
ized by clinical seizures, startle myocio- 
nus, and paroxysmal activity recorded by 
EEG. At autopsy in the fourth year, myeli- 
nated subcortical axons were destroyed, 
virtualiy completely. Despite isolation 


 . from major subcortical and interhemi- 


spheric connections, the cell and fiber 
pattern of the cortex appeared remarkably 
normali in routine histologic preparations. 
The normal range of pyramidal and stel- 
late interneurons were also present in 
rapid Golgi impregnations. The dendritic 
arbors of pyramidal neurons appeared to 
be normally formed and were richly 
invested with spinous postsynaptic spe- 
cializations. The near-normal morphology 
of neurons isolated in the neocortex by 
the myelinoclastic process Illustrates the 
sustaining influence of local intracortical 
synaptic connections. Alterations of corti- 
cal neuronal circuits resulting from 
synaptic remodeling of local interneuro- 
nal connections may account for cortical 
hyperexcitability as seen in cases of 
leukodystrophy. 
{Arch Neurol 36:134-139, 1979) 
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K rabbe’s disease (zloboid cell leuko- 

"* dystrophy) is an autosomal re- 
cessive disorder characterized patho- 
logically by progressive destruction of 
myelinated axens of the central ner- 
vous system.'? Tissue reaction is 
intense and is associated with multi- 
nucleate histiocytes, or globoid cells. 
These contain intracytoplasmic inclu- 
sion bodies composed principally of 
cerebroside. The primary biochemical 
defect resulting from the mutation is 
a reduced activity of tissue galactocer- 
ebrosidase. Reducticn in this enzyme 
is associated with accumulation of 
intracellular cerebroside  inclusiens 
and is presumably responsible for the 
myelinoclastic process. 

The clinical syndrome associated 
with Krabbe's disease is dominated by 
progressive psychomotor retardation 
and long tract signs, abnormalities 
that emerge ir the first vear of life. 
These clinieal features are consistent 
with the underlying myelinoclastic 
process. In addition, an accentuated 
startle response, polymyoclonus, and 
seizures, as weil as generalized prox- 
ysmal electroencephalographic abnor- 
malities, are also characteristic clini- 
cal features of Krabbe's disease. ^^ 
These latter abnormalities suggest 
disordered funetion of cerebral neo- 
cortex. On the cne hand, this might be 
consequent to primary neuronal dis- 
ease arising as a previously unsus- 
peeted direct consequence of the 
biochemieal abnormality in Krabbe's 
disease. On the other hand, the corti- 
cal abnormality may be a reflection of 
struetural isolation of neocortex, and 
only secondarily a manifestation of 





myelin destruction. The latter inter- 
pretation is plausible because of 
experimental studies establishing 
that surgical isolation of neocortex in 
experimental animals leads to cortical 
hyperexcitability mamfested by lower 
threshold and prolonged duration of 
after discharges in response to direct 
electrical stimulation.^ 

The present study is an analysis of 
rapid Golgi impregnations of neocor- 
tical tissue obtained at autopsy from a 
patient with Krabbe's disease. Parox- 
ysmal disorders were a conspicuous 
feature of the clinical state. The prin- 
cipal objective of the study is an in- 
quiry into the morpholegy of the 
neurons of the cerebral neocortex. 


REPORT OF A CASE 


xs 


ery were uneventful and no prenatal 
complications were recorded. She was born 
of the eighth pregnancy of z 37-year-old 
mother. Two prior pregnancies had ended 
in spontaneous aborticns in the first 
trimester. There was no family history of 


— progressive neurologic disease. The child's 


development was considered to be normal 
for the first three months of life. However, 
infantile spasms began in the fourth 
month. On admission to hospital at 6 
months of age, head circumference mea- 
sured 43 em (50th percentile). The retinas 
and optic dises appeared to be normal. Eye 
movements were full and conjugate. Visual 
fixation and pursuit were normal, and a 
social smile was elicited inconstantly. An 


exaggerated startle response occurred in, 


response to sudden noises. Muscle tone was 
increased, especially in the lower extremi- 
ties. Head control was poor and the child 
was unable to roll over. Muscle stretch 
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Fig 1.—Forma'dehyde-fixed brain in coronal plane through insula (top left) and frontal 
pole (top right). White matter is reduced in volume, and myelinated intercortical arcuate 
fibers survive subjacent to cortex. Cortex is of norma! thickness. Surface defects of 
cortex are result of trauma on removal of brain. Bottom, Photomicrograph through ‘ayer 
Hi of middle frontal gyrus. There is no evidence of neuronal loss or reactive gliosis. and 
oligodendrog'a are abundant (cresyl violet, x 290). 


Microscopic Neuropathologic Examina- 
tion.—Neither nerve cell loss nor gliosis 
were evident in routine (cresyl violet and 
hematoxylin-sosin) cell stains of the cere- 
bral cortex tFig 1, bottom). Neocortical 
pyramidal ces contained abundant cyto- 
plasmic RNA. In contrast, nerve cell loss 
and gliosis were prominent in the relay 
nuclei of the thalamus and in the nuclei 
gracilis and cuneatus. No histologic abnor- 
malities were noted in the striatum, spinal 
cord, or other brain stem nuclear struc- 
tures. 

The density of staining of myelinated 





fibers was reduced throughout the central 
nervous system, although the degree 
varied from region to region. The most 
severe loss was encountered in the fore- 
brain where fea or no myelinated fibers 
were present n the corona radiata, 
centrum semiovale, corpus callosurn, and 
fornix. The corticospinal and corticobulbar 
tracks at brain szem levels, medial lemnis- 
ci, superior cerebellar peduncles, pontocer- 
ebellar and olivecerebeilar fiber systems, 
as well as the central white matter of the 
cerebellar hemispheres, were also severely 
degenerated. Nc myelinated fibers were 
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Fig 2.—Camera lucida drawing of representative neurons within various laminae of 
precentral gyrus as seen in rapid Golgi impregnations. 1a through 1c are small, 
medium, and large pyramids of layers il, IH, and V, respectively; 2a through 2d, 
stellate interneurons; dendrites of large stellate neuron 2c are richly invested with 
spines; 3a and 3b, polymorphic neurons typical of layer Vl; pa, protoplasmic 
astrocyte in molecular layer. 
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noted in the corticospinal traets o? the 
spinal cord, and myelin density was 
reduced in the posterior columns. Relztive- 
ly few myelinated fibers appeared to have 
been lost from the intrinsic plexus of cere- 
bral cortex itself, the subcortical areuate 
fiber system, the lenticular fasciculus, the 
commissure of the superior colliculus, the 
central tegmental tract. the medial longi- 
tudinal fasciculus, the tractus solitarius, 
the trapezoid body, and, with the exception 
of the corticospinal tracts and posterior 
columns, the fiber tracts of the spinal 
cord, 

In general, axonal loss as estimated in 
Bodian preparations paralleled the degree 
of myelin pallor. Axons were abundaat in 
Bodian preparations of the cortical gray 
matter and intercortical arcuate fiber 
systems, but were rareiy encountered in 
the eorona radiata, centrum semicvale, 
corpus callosum, or brain stem corticospi- 
nal tracts. 

Astrocytie proliferation was most cense 
within regions of greatest myelirated 
fiber loss. Typical globoid multinucleate 
histiocytes with PAS-positive cytoplasm 
were present in the white matter of the 
cerebral hemispheres posteriorly, the zere- 
bellar hemispheres, and the dorsal columns 
of the spinal cord. 

Internal granule cels were severely 
decreased in number im the declive and 
tuber lobules of the dorsal vermis and 
throughout the paramedian and ansi?orm 
lobules of the cerebelar hemispheres. 
Granule cell loss was less pronounced in the 
anterior and posterior vermal regions and 
in the floceulonodular lebes. By contrast, 
Purkinje cells appeared to be only mildly 
reduced in number. The molecular layer 
was thin with inereased numbers of glial 
nuclei, and dendrites of Purkinje cells were 
deformed by fusiform enlargements.’ Neu- 
ronal loss and gliosis were evident ir. the 
dentate nuclei. 

Rapid Golgi Impregnations.-Golgi im- 
pregnations of the ealearine cortex and 
cerebellum were of poor quality, but chose 
of cortex from the precentral gyrus overly- 
ing severe white matter destruction were 
of excellent quality, showing the full 
range of pyramidal and nonpyramidal 
neurons, including spinous and aspimous 
stellate cells (Fig. 2) Most neurons 
appeared to be impregnmated in their en- 
tirety. Varicosities typical of autclytic 
ehange* were found rarely on the Cistal 
ramifieations of apical dendrites of pyra- 
midal cells. Pyramidal neurons had well- 
developed, spine-rich dendritic arbors, sim- 
ilar in length and braaching pattern to 
those observed in the precentral gyrus of a 
9-year-old control (Fig 2 through 4). The 
three principal types of dendritie spines 
were of normal morphology on cortical 
pyramids." Although the density of 
dendritic spines appeared to be reduced in 
patchy fashion, on portions of the apical, 
oblique, and basal branches of some 
medium to large pyramidal neurons, many 
pyramids had a spine density comparable, 
qualitatively, to that of the 5-year-old 
control (Fig 4). Quantitation of spine dansi- 
ty was not feasible, owing to absenee of 
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suicably impregnated age-matched normal 
cortrole Stelate neurons of varied but 
normal morphology” were impregnated at 
all levels of the precentral gyrus (Fig 2), 
and spiny stelate neurons were abundant 
at mideortie:] levels, as in the normal 
cortrol.-" 

"he axons of most neocortical pyramids 
codd net be “ollowed more than 50 u from 
the cell soma. In cases where pyramidal 
nerrone wex impregnated for greater 
discances from the soma, they were seen to 
give rise to taree to-six collateral branches 
(Fiz 3, left). These axon collaterals were 
normal with respect te their thin caliber 
and beaded expearance. The axons of layer 
III pyramids descended in normal radial 
fashion into he deep cortical layers. Axons 
and collateral branches of deep pyramids 
were aso o^ normal morphology. Some 
could be fclowed to subcortical levels 
where they suld be seen to turn tangen- 
tialy into tee arcuate fiber system. No 
axens could ee traced into the gliotic zone 
of white matiter destruction beneath the 
arcuate fiber plexus. 


COMMENT 


The cerebral cortex in Krabbe’s 
disease is isolated from its major 
extrinsic afferents by progressive 
destruetior of subcortice! myelinated 
axons stricng curing the develop- 
menta pemod. The process destroys 
equally the efferent axozs of cortical 
neurors ater they exit from the 
cortex. Despite their isolation, neu- 
rons of the cortex appear normal in 
their principal morphologic details 
(Fig 1. botom). Golgi impregnations 
disclose th- normal range of stellate 
incerneuroas and pyramidal neurons 
(Fig 2 through 4). The dendritic arbors 
of all cells appear to be normally 
formed, beth with respect to their 
everal configuration as well as to the 
lengths amd branching patterns of 
individual dendritic segments. Al- 
though a preliminary survey of this 
specimen aad suggested that there 
was a reauction in the number of 
dendritic saines cn the apical shafts of 
some mecum to large pyramidal 
neuroms," even these observations 
could not be verified after a more 
extensive -omparisen of the impreg- 
nitiom to normative material sub- 
jected to similar conditions of fixa- 
tion. Purtoermore, Golgi impregna- 
tions demenstrate no evidence of 
retrogress-e or degenerative changes 
ir dendrites.*" It is of note that these 
impressior= of overall neuronal mor- 
phology gaimed from Golgi impregna- 
tions are in aecord with electron 
microscop analyses of the ultrastruc- 


~ ture of neurons from Krabbe’s disease 


that disease no abnormalities of 
irtraeellular organelles and no evi- 
dence of intracytoplasmic inclu- 
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Fig 3.—Left. Photomicrograph through layer Ill of precentral gyrus in rapid Golgi 





preparation. Axons (large arrowheads) of pyramidal neurons (asterisks) are of normal 
morphology with descending trajectory and abundant collateral branches (small arrow- 
heads) (x 450). Right, Photomicrograph of large pyramida! neuron from layer V of 


precentral gyrus, demonstrating normal patt 


ern of dendritic arborization. Protoplasmic 


astrocytes within cortex (large arrowheads) are also of normal morphology ( X 175). 


sions.'? 

Whereas the neocortical neurons in 
Krabbe's disease must be isolated 
from their principal extrinsic afferent 
connections, they do not appear to be 
underinnervated. The density of dis- 
tribution of spines along the dendrites 
of neocortical pyramids, as seen in 
Golgi preparations, is a sensitive 
index of the completeness of innerva- 
tion in animal models.'* For example, 
destruction of callosal afferents re- 
sults in reduced spine density on basal 
dendrites and oblique branches of 
apical shafts," and destruction of 


thalamic afferents results in reduced 
spine density along the apical shafts 
of layer V pyramids.*^ Although 
degeneration of thalamocortical af- 
ferents on spines of apical shafts has 
been confirmed in electron micro- 
graphs of motor cortex, studies in 
other cortical regions suggest that 
reduced spine density may result also 
from orthograde transynaptie degen- 
eration. This observation stems from 
the fact that the principal targets of 
thalamocortieal afferents are spiny 
dendrites of thin ealiber in layer IV, 
especially those of spiny stellate inter- 
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Fig 4.—Photomicrographs of apical shafts of layer V pyramids from precentral gyrus as 
they course through layer Ill. A and B, From 5-year-old control, demonstrate normal 
range of shaft thickness and spine density. C through E, From 3'%-year-old child with 
Krabbe’s disease. While shaft in C is comparable to that of control, others, as 
represented in D and E are of more variable caliber and spine density. 


neurons.?-? The apparent normal or 
near-normal density of spines on 
pyramidal neurons in the precentral 
gyrus of this specimen may be due, at 
least in part, to the paucity of callosal 
afferents to this cortical region 
normally” or to species’ differences in 
the response to denervation. Another 
plausible explanation is that cortical 
isolation by the myelinoclastic process 
has been answered by proliferation of 
local intracortical and subcortical ax- 
ons,'*-*7-?° axons systems that are rela- 
tively spared in this disorder. Presum- 
ably, proliferation of these local 
circuits has maintained normal or 
near-normal density of innervation on 
cortical neurons with spiny deńdrites. 


This hypothesis is not supported by- 


the identification of abnormalities of 
the trajectory and patterns of collat- 
eral branching of intracortical effer- 
ent axons in the isolated cortex of 
Krabbe’s disease. It is to be empha- 
sized, however, that only the most 
proximal segments of axons and col- 
laterals of a very limited number of 
neurons are impregnated and visual- 
ized for study in Golgi impregnations. 
Thus, this method alone cannot be 
expected to define the extent to which 
local axon collaterals participate in the 
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process of reinnervation after de- 
struction of subcortical afferents. 

The observations with respect to 
neuron morphology in Krabbe's dis- 
ease accord well with those in the 
neocortex of experimental animals 
isolated by surgical undercut- 
ting.^?2*55 Thus, as in the experimen- 
tal animal, there is little if any change 
in cortical cell pattern, dendritic 
geometry, or, indeed, the rate of 
dendritic differentiation. Loss of 
nerve cells may be at most 20% to 30% 
in experimental preparations, and is 
most convincing only with respect to 
the large pyramids of layer V.'**! 
Even under conditions of optimal 
fixation possible only in experimental 
animals, the estimated reduction in 
the density of dendritie spines on the 
apical dendrites of pyramidal neurons 
may be no greater than 2095.55 
Only a minor reduction in numbers of 
axospinous junctions are suggested by 
electron micrographs from experi- 
mental isolated neocortical slabs.**** 
As employed to date in studies of 
experimentally isolated cortex, Golgi 
and electron microscopic methods 
have not sufficiently defined the 
extent of local axonal collateraliza- 
tion. ?9.32-36 


Because of the structural parallels 
in the neocortex, it 1s reasonable to 
view the paroxysmal disorders in 
patients with Krabbe's d:sease and 
those arising from the isolated neoeor- 
tex of experimental animals as having 
a similar pathophysiologic basis. The 
mechanism is obscure. The neuronal 
hyperexcitability in experimentally 
isolated cortex appears not to be the 
consequence of “denervation super- 
sensitivity,” at least insofar as this 
may be mimicked by the direct appli- 
cation of putative neurotransmit- 
ters." It appears not to be related to 
transynaptic degeneration of intra- 
cortical inhibitory circuits. Instead, 
the time course of appearance of the 
phenomenon in experimental animals 
is prolonged, in terms of many days or 
even weeks, a factor favoring mocifi- 
cation of local cortical cireuits as the 
underlying mechanism.^*-?? 32-36 

Two mechanisms are plausible 
when the similar features of the 
experimental paradigm and Krabbe's 
disease are considered. In the first 
place, the proliferation of local intra- 
cortical circuits might ecnvert the 
normal radial, or columnar. organiza- 
tion of the cortex, am arrangement 
permitting little tangential spread of 
activity, into a diffuse tangential 
network. This rearrangement alone 
might engender and facilitate che 
tangential spread of paroxysmal or 
other adventitious activity. Second, 
the local circuits of the cortex formed 
by stellate interneurons would no 
longer be under tonic control of 
incoming thalamic afferents. Release 
from this tonic thalamie control might 
give rise to independent rhythm- 
generating activity within the cortex 
itself, residing either in individual 
neurons or in local circuits of greater 
or lesser complexity.'" 


This investigation was supported in part by 
grant 1 R01 NS 12005-02 from the Natienal 
Institutes of Health. 
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Spinal Cord Evaluation by Cortical Evoked Responses 


Joseph F. Cusick, MD; Joel B. Myklebust, MS; Sanford J. Larson, MD, PhD; Anthony Sances, Jr, PhD 


* In ten monkeys, selective segmental 
lesions of the dorsal columns at the upper 
thoracic and middle cervical levels 


^ resulted in almost total attenuation of the 


.. cortical evoked potential responses to 
peripheral nerve stimulation. Conversely 
- isolated segmental dorsal column preser- 
.. vation showed intact transmission of the 
evoked responses at rostral spinal cord, 
nucleus ventralis posterior lateralis, and 
cortical levels. Responses recorded from 
the intralaminar thalamic nuclei in the 
region of nucleus centrum medianum 
were unaffected by dorsal column abla- 
. lion, but were markedly attenuated foilow- 
ing bilateral ventral column ablation. 
(Arch Neurol 36:140-143, 1979) 


T he clinical application of cortical 

evoked potential (CEP) record- 
ings to peripheral nerve stimulation 
has gained increasing acceptance. A 
major application of this examination 
has been to assess the functional 
integrity of the spinal cord. In order 
to objectively evaluate CEP altera- 
tions in spinal cord disorders, studies 
have been concerned with the localiza- 
tion of the spinal cord neural sub- 
strate responsible for their transmis- 
sion. The polyphasie configuration of 
the CEP suggested to some investiga- 
tors that conduction occurred over 
Several spinal cord pathways having 
different conduction velocities.' Other 
reports, including more recent evalua- 
tions in patients with isolated disasso- 
ciated sensory loss, however, indicate 
that the CEP in man depends on 
impulses traveling over the dorsal 
columns. Although this latter con- 
cept has achieved general acceptance, 
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its validity has been questioned by 
behavioral, anatomical, and eleetro- 
physiological studies that question the 
long-aecepted disassociation of func- 
tion between the dorsal columns and 
the remaining spinal cord white mat- 
ter.** Wall’ suggests that the dorsal 
columns are essential only for sensory 
diserimination when activity is re- 
quired in the analysis and that the 
concept of a dorsal column require- 


ment for cutaneous sensory analysis is 


no longer tenable. Schneider et al 
concluded that in the monkey there 
existed a significant rearranging of 
proprioceptive fibers outside of the 
dorsal eolumns. These studies, sup- 
ported by other investigations, sug- 
gest that in the monkey and cat the 
neurologic functions of the dorsal 
columns have not been clarified. 
Although certain reports have noted 
an absence of neurologie abnormali- 
ties in man following dorsal column 
myelotomy, definitive conclusions 
cannot be offered because of the 


absence of postmortem verification of 


the lesions." 

The value of CEP in the evaluation 
of spinal cord function has also been 
questioned by laboratory investiga- 
tions of their relationship to spinal 
cord evoked activity in the cat prepa- 
ration. Handwerker and Zimmer- 
man" noted no changes in form but an 
increased latency of the CEP to sural 
nerve stimulation following destruc- 
tion of the lateral cervical traet. 
Dorsal column ablation resulted in loss 
of the responses. These findings 
suggest that the CEP in the cat is 
conducted by beth the dorsal columns 
and the spinocervieal tract. Other 
investigators have also indicated a 
significant contribution to the evoked 
response by afferent fibers outside of 
the dorsal columns. LeBlanc et al" 
noted a decrease in CEP amplitude 
not exceeding 50% following dorsal 
column resection at the thoracic level. 


Sarnowski et al? supported these 
findings and suggested that in the cat 
a significant component of the evoked 
response developed from pathways in 
the dorsolateral columns. 

The lack of definition of dorsal 
column function and the indications 
that the CEP in the ca: is transmitted 
over pathways other than the dorsal 
columns could be important factors in 
the assessment of spinal cord function 
by CEP recordings. This report will 
investigate this problem ir the mon- 
key through an evaluation of the 
effeets of differential cord lesions and 
their associated alterations of the 
CEP response. 


MATERIALS AND METHODS 


Experiments were carried out in ten 
stumptail macaque monkeys (Macaca arc- 
toides). Six animals underwent cervicotho- 
racic laminectomies under thiamylal sodi- 
um anesthesia, 10 mg/kg, with placement 
of bipolar electrodes in the midline dorsal 
epidural space at the limits of the operazive 
site. The electrodes were three platinum 
iridium disks, 0.025 mm thick, 2 mm in 
diameter, and 4 mm apart on center, 
embedded in Dacron-reinforced Silastic 
0.25 mm thick. Flexible stainless steel, 
Tefion-coated electrodes were brought out 
for recording. Identical electrodes were 
placed bilaterally in the subdural space 
over sensorimotor cortices. Six animals aad 
electrodes implanted stereotaxically in 
nuclei ventralis posterior lateralis (VPL) 
and centrum medianum (CM), using elec- 
trophysiologic monitoring to complement 
predetermined coordinates. Depth elec- 
trode placement was verified histologically 
at the termination of the experiment. 
These cortical and depth electrodes were 
incorporated into a skullcap of dental aeryl- 
ic. Two animals had a cervical laminectomy 
with eleetrode placement at the C2-3 and 
C6-7 levels. In addition, these animals had 
anterior resection of C2-4 vertebral bodies 
with electrode placement in the ventral 
epidural space. The leads of the ventral" 
electrodes were incorporated into a verte- 
bral body prosthesis of dental acrylic. 

After a recovery period of three to four 
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days, all ar mals were anesthetized with 
incramuseulmr injections of ketamine hy- 
droehlcride, 20 mg/kg. The animals were 
incubated, glaced on a volume respirator, 
and paralyz-d with 0.8 mg of pancuronium 
per 109 ml of lactated Ringer’s solution. 
Daring all æriods of surgical manipula- 
tien, anestesia was meintained with 
incravenous-y administered ketamine hy- 
drochleride.« mg/kg, which was discontin- 
ued ten minutes prior to recording. The 
scatic nerve was exposed in the thigh for 
st mulation with bipolar damp electrode 
ard the suzgical site infiltrated with 1% 
licocai»e (X4locaine). The 6.2-ms duration, 
reangular stimulus was approximately 
twice that required to obtain a motor 
response ir the hind limb. Paired silver 
needles were also inserted into the wrists 
acjacest te the peripheral nerves. The 
spinal coré was exposed through the 
previous lzmineetomy sites. Following 
sdatic anc median nerve stimulation, 
spinal, VP', CM, and cortical evoked 
responses were assessed to obtain maxi- 
mum respo-ses, whieh were recorded by a 
ecmputer system for amplification and 
averaging. Dlectrede impecance was main- 
teined between 800 and 1,200 Q. Rectal 
temperature was controlled between 36.7 
aad 378 °C. and continuous blood pressure 
measurements were carried out through a 
Sasti- femoral artery catheter. 

Microsur-—cal techniques were used for 
segmental selective cord resections. Serial 
section of ‘he cervical and thoracic cord 
stained for cell anc fiber were examined to 
determine the extent of the lesions. 

The results of the selective spinal cord 
ablations that had been preceded by elec- 
twode placement procedures were divided 
irto categcmies relating to the site of the 
lesion and ength of the follow-up. These 
p^ececures -onsisted of three acute thorac- 
ic segmental resections with a three- to 
feur-heur ‘ollowaap pericd, two chronic 
thorace dorsal column reseetions followed 
up for six *e seven weeks. two segmental 
eervical dorsolateral sections with subse- 
qaent dorsa! column ablation followed up 
fer six heurs, two segmental thoracic 
isolated devsal column preservations fol- 
lcwed up fer six hours, and two bilateral 
thoracic vextral columm resections followed 
uo» for four weeks after resection. 


RESULTS 
Doesal Column Resection 


Three animals had segmental dorsal 
eolumm resection in the middle thorac- 
ic region with serial histologic sections 
demonstrating nearly complete dorsal 
eolunm resection (Fig 1). The remain- 
der of the cord appeared to be intact. 
In the immediate postoperative peri- 
ad, tne evoked potential responses 
from the orsaleord above the level of 
resection, VPL, and sensorimotor cor- 
tex were markedly attenuated except 
for a small reproducible response 
cceurring at control latency in one 
epimal Eecordings were continued 
for three to four hours without 
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(3 hours) 





Fig 1.—Phetomicrograph illustrates absence of dorsal horns, which is presumptive 
evidence of almost complete dorsal column resection (DCX). Animal killed at six hours. 
Evoked potential responses to sciatic nerve stimulation recorded cephalad to DCX show 
marked attenuation at spinal, ventralis posterior lateralis (VPL), and cortical levels. 
Centrum medianum (CM) responses are preserved. Analysis time is 31 ms for spinal 
response and 62 ms for VPL, cortical, and CM responses. Stimulus and initiation of 


response at arrows (Weil, x 6). 


evidence of response recovery. The 
CM response, after an initial depres- 
sion, showed a fairly rapid recovery 
toward control in two of three animals 
(Fig 1). Stimulation of the sensorimo- 
tor cortex immediately after resection 
and in the follow-up recordings 
showed no significant changes in 
responses recorded above and below 
the area cf resection. 

Two other animals had upper tho- 
racic dorsal column resection and were 
followed up for periods of six and 
seven weeks. Serial histologic sections 
following termination of the experi- 
ment shewed almost total dorsal 
column resection as well as a small 
unilateral area of degeneration of the 
dorsolateral column in one animal 
(Fig 2). The remainder of the cord 
appeared to be intact. The evoked 
potentials recorded at the spinal, 
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VPL, and cortical levels again showed 
significant attenuation of the ampli- 
tude of the primary response without 
significant alteration of latency. Re- 
cordings on the first postoperative 
day disclosed a slight degree of evoked 
response recovery, most notably at the 
cortical level. This pattern of recovery 
increased slightly through the fourth 
postresection week in one animal, 
thereafter, no further important 
changes occurred (Fig 2). Follow-up 
histologic verification of electrode 
placement showed that one CM elec- 
trode was outside the intralaminar 
nuclei, but the other animal with 
adequate CM eleetrode positioning 
showed persistence of the evoked 
response throughout the follow-up 
period. Stimulation of the ; 
tor cortex showed no /ighifieant ¢ 
changes in responses y (IA above ^ 


Ar 
| Dy 
CoL" ^4 


p- 
© 


Sorimo- ~~ 


Cortex 


After Resection 
(7 weeks) 





Fig 2.—Photomicrograph showing almost complete dorsal column resection (DCX). 
Animal killed at seven weeks. Dorsal column resection resulted in immediate loss of 
evoked activity to sciatic stimulation recorded at spinal, ventralis posterior lateralis 
(VPL), and cortical levels. A degree of recovery of primary resporse amplitude occurring 
at control latency was noted up to fourth week after DCX, which remained unchanged up 
to seventh week. Analysis time is 62 ms. CM indicates centrum medianum. 


and below the area of resection. 

Two animals had bilateral dorsolat- 
eral column resection at the C8 level 
that did not produce significant 
response alterations to sciatic and 
median nerve stimulatión recorded 
cephalad to the resection. Subsequent 
dorsal column resection at the C4-5 
level resulted in total loss of the 
evoked activity recorded from elec- 
trodes cephalad to the lesions except 
for slightly reduced but persistent CM 
responses. 


Isolated Dorsal Column Preservation 


Two animals had segmental exci- 
sion of the upper thoracic spinal cord 
except for the dorsal columns. Serial 
histologic sections verified the iso- 
lated preservation of the dorsal 
columns with only minor evidence of 
structural damage. One animal 
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showed moderate reduction in re- 
sponse amplitude to sciatic nerve 
stimulation at the spinal, VPL, and 
cortical levels that reeovered to con- 
trol in 15 to 30 minutes (Fig 3). The 
second isolated dorsal column preser- 
vation preparation showed no altera- 
tions in latency or configuration of 
the cord, VPL, or cortical responses to 
lumbar cord stimulation either during 
the procedure or in the follow-up peri- 
od. The CM responses were obliter- 
ated in both animals and showed no 
evidence of recovery over a six-hour 
period. 


Bilateral Ventral Column Resection 


Two animals underwent bilateral 
ventral column resection without any 
evidence of cord, VPL, or cortical 
response alteration except for mild 
unsustained reduction of amplitude of 


the third inflection of the spinal cord 
primary response. This change 
showed almost total recovery over the 
four-week follow-up period. Immedi- 
ately after resection, there was loss of 
the CM responses without any evi- 
dence of recovery during the follow-up 
period. 


COMMENT 


These observations imply three im- 
portant qualities regarding the CEP 
and its relationship to the functional 
integrity of the spinal cord. First, the 
spinal, VPL, and cortical averaged 
evoked potential responses to periph- 
eral nerve stimulation in the primate 
essentially depend on the dorsal 
columns, especially since these re- 
sponses are preserved in the monkeys 
with the isolated dorsal columns. The 
absence of significant alterations in 
latency or character of these re- 
sponses with isolated dorsal column 
preservation suggests that the pre- 
viously proposed influence of supra- 
spinal and spinal impulses are of little 
importance in the formation of the 
CEP." This apparent assimilation of 
the responsible afferent pathways 
into the dorsal columns of the primate 
is not unexpected, in that this struc- 
ture becomes progressively larger as 
animals become more complex. Wall’ 
has emphasized that this unique 
evolution, anatomy, and physiology of 
the dorsal columns discourages the 
consideration that identically pro- 
cessed information can be transmit- 
ted over alternate pathways. In this 
regard, the partial recovery of the 
response amplitude not associated 
with changes in latency observed over 
a four-week follow-up in one monkey 
with segmental dorsal column abla- 
tion suggests improved function in 
uninterrupted elements of the dorsal 
column rather than transmission over 
alternate pathways." This depen- 
dence of the CEP on the dorsal 
column-medial lemniscal system does 
not necessarily contradict the recent 
proposals related to the physiological 
functions of this system, but does 
emphasize the importance of the 
dorsal columns for the CEP. 

Second, the averaged evoked re- 
sponses to peripheral nerve stimula- 
tion recorded from the dorsal surface 
of the primate spinal cord rostral to 
the root entry zone have a significant 
quantitative relationship to the CEP. 
This finding indicates a more valuable 
role in assessing cord integrity for the 
CEP than has been suggested by labo- 
ratory studies in the eat. Although 
transmission of the CEP through the 
spinal cord depends on the dorsal 
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Fic 3.—?hotom:crograph shows isolated dorsal column preservation. Animal killed at Six 
hours. Evoked potentials to sciatic nerve stimulation recorded at spinal level cephalad to 
resectior: ventralis postericr lateralis (VPL), and cortical levels showed rapid recovery. 
Arziysis time fer spinal cord response is 31 ms and 62 ms for VPL, centrum medianum 
(Cw), ane cortical responses. Note quantitative relationship between spinal, VPL, and 
cortical responses. Centrum medianum responses remained absent (Weil, x 6). 


cokumrs. mary cases of spinal cord 
injury suggest a correlation with 
inrelvement of other pathways." 
This sugzested value of the CEP most 
likely relates to the rather nonselec- 
tive injury patterns to multiple affer- 
enc and efferent tracts, including the 
dorsal columns, occurring in various 
mrelopathies especially the traumatic 
variety. The dorsal columns, there- 
fore, frequently will reflect the degree 
of spiral cord injury. 

Third. monitering of the evoked 
responses in the area of the intralam- 
inar thalamic nuclei appears to de- 
pend er the integrity cf the ventral 


. edumns. This finding is in agreement 


with these-of Mehler et al?! and others 
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who have suggested that portions of 
the spinothalamie tract and its collat- 
erals terminate in the region of the 
intralaminar nuclei. We have referred 
to our electrode positioning in this 
region as placement in the CM 
nucleus; hewever, the histologically 
indistinet boundaries of the CM 
nucleus and other intralaminar thal- 
amic nuclei do not allow for such an 
exact localization. Histologic sections, 
however, did show a close approxima- 
tion to the CM nucleus, but the 
responses recorded from these elec- 
trodes could be volume conducted 
from other intralaminar thalamic nu- 
clei. These responses were not altered 
by dorsal column ablation. 


This research was supported in part by 
contract N00014-77-C-0749 from the Office of 


Naval Research. 
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Dominant Language Functions of the Right Hemisphere? 


Prosody and Emotional Gesturing 


Elliott D. Ross, MD, Marek-Marsel Mesulam, MD 


* Two patients lost the ability to impart 
affective qualities to their speech follow- 
ing lesions in the right hemisphere. Argu- 
ments are given to support the idea that 
the right or "minor" hemisphere has a 
dominant role in modulating the affective 
components of speech. The anatomical 
organization of the cortical areas subserv- 
ing affective speech in the right hemi- 
sphere seem to be similar to the 
organization of cortical areas subserving 
propositional speech in the left or “major” 
hemisphere. 

(Arch Neurol 3686:144-148, 1979) 


T he left hemisphere, because it 
“~ possesses special language capa- 
bilities, has been designated as the 
“major” or “dominant” hemisphere. 
Nevertheless, there is compelling evi- 
dence to suggest that the right or 
“minor” hemisphere is superior if not 
dominant for modulating certain as- 
pects of higher cortical functions: 
these include musical faculties,’ vis- 
uospatial analysis,’ the holistic percep- 
tion of objects’ and faces,‘ the copying 
of figures? and emotional behavior. 
In fact, as demonstrated by the two 
cases reported here, the right hemi- 
sphere may even contribute certain 
dominant linguistic features to spok- 
en language. The concept of cerebral 
dominance becomes precise, there- 
fore, only when it is stated that a 
given hemisphere is dominant for a 
specific function. 

Neuroanatomieal studies of lesions 
causing aphasie disorders have clearly 
established that the left hemisphere 
in right-handed adults has a dominant 
role in the neural processes governing 
the production and comprehension of 
speech. In contrast, the contribution 
of the right hemisphere to linguistic 
functions is usually considered rudi- 
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mentary at best. This diehotomy is 
principally based on observations cen- 
cerning the lexieal, grammatical, and 
articulatory aspects of language and 
does not take into account that the full 
spectrum of spoken language also 
includes prosody (the coloring, melo- 
dy, and cadence of speech) and 
emotional gesturing. These two Ln- 
guistic features are particularly cru- 
cial for allowing spcken language to 
acquire emotional and thus affective 
tone. 

In this article, we describe two 
patients who suffered losses of proso- 


dy and emotional gesturing following 


supra-Sylvian infaretions in the right 
or “minor” hemispheres. Since these 
losses were the result of unilateral 
brain lesions, an opportunity has been 
provided to explore the possibility 
that the right hemisphere contributes 
specific and, perhaps, dominant En- 
guistic features to spoken language. 
These particular linguistic features, 
prosody and emotional gesturing, are 
in keeping with the current notion 
that the right hemisphere has a 
special role in the modulation of 
emotional behavior. 


REPORT OF CASES 


Cask ~A 29-year-old right-handed 
school teacher was admitted to Parkland 
Memorial Hospital after she had sustained 
a sudden left hemiplegia with dysarthria. 
On admission, the patient was mildly 
lethargie and inattentive but could repeat 
six digits forward and four backward. She 
demonstrated a striking denial of ker 
neurological deficits (anosognosia) yet had 
no difficulty with reeent and remote 
memory, orientation, abstraction of simi- 
larities, finger recognition, right/left 
orientation, or calculations. The patient 
was dysarthric but had no aphasia or ideo- 
motor apraxia. 

A dense, left-neglect-type hemianopsia 
to bilateral simultaneous stimulation and 
threat was observed, The ocular fundi were 
normal Her eyes were conjugately de- 
viated to the right with loss of leftward 
saccades but preservation of leftward 
pursuit movements. There was marked 
hypesthesia over her left face and a dense 
lower facial paralysis. She demonstrated 
neglect for sound coming from the left side 
on bilateral simultaneous stimulation al- 


though hearing was intact in both ears. 
There was marked weakness of the right 
sternocleidomastoid and left trapezius 
muscles. She had a dense left hemiplegia 
with hyperreflexia and a left Babinski's 
sign. On somatosensory examination there 
was a global loss on the ‘eft side. 

Within a week, the left leg weakness, 
lethargy, anosognosia, visual and auditory 
inattention, eye movement disorder, and 
dysarthria resolved. Prior to discharge she 
regained some voluntary movement in her 
left face and arm and was able to walk 
without assistance. A computerized temo- 
graphie (CT) sean done 17 days after the 
ietus was consistent with an infarction in 
the distribution of the superior division of 
the right middle cerebra! artery. 

The patient was able to return to teach- 
ing school one month after her stroke, but 
noted two rather distressing disabilizies, 
Her voiee was abnormally weak and could 
not be projected in a elassroom; even more 
disabling was her complete inability to 
express emotion through speech and 
action. She spoke with an asthenic, unmod- 
ulated, monotonous voice that was devoid 
of inflections and coloring. Since she usual- 
ly maintained classroom discipline threugh 
the affeetive quality of her speech, she 
found it impossible to adequately cortrol 
her students. Her own children were also 
hard to discipline because they, too, could 
not deteet when she was angry, upset, or 
really "meant business." She was able to 
circumvent these difficulties at home by 
tacking a parenthetical statement, suc? as 
“God damn it, I mean it” or "I am angry 
and mean it," after a sentence, buz it 
should be emphasized that even the paren- 
thetical statement was voiced in a complete 
monotone without emotien, as were other 
profanities and expletives. The patient had 
also lost her ability to ery and laugh. While 
attending her father’s funeral, she was 
totally unable to express emotion althoagh 
inwardly she was sad and wanted to ry. 
When she finally “forced” herself to ory, 
her husband noted that i: sounded stil:ed, 
unconvincing, and entirely different from 
her usual erying. The patient stated that 
her ability to experience emotion was not 
impaired, only its outward expression. She 
reported no difficulties perceiving other 
people’s emotions through their use of 
speech intonations, facial expressions or 
gestures, 

Neurological examination one month, 
after the stroke confirmed that the 
patient's voice was asthenic, monotonous, 
and colorless. Her facial expression lacked 
variety and there was a paucity of limb and 


Language Functions~Ross & Mesulam 





4 





Fig 1.—Top and center, Computerized tomographic (CT) scan of case 1, horizontal sections. 
Arrows irdicate location of right Sylvian fissure, which on CT scan divides frontoparietal lobes 
from temooral lobe. Lesion involves more superficial portions of right frontoparietal lobes and 
appears to spare, for the most part, right basal ganglia and right temporal lobe. Bottom, CT scan of 
case 1, coronal reconstructions. Arrows point into right Sylvian fissure. Lesion is predominetely 
supra-Sylvian in distribution and clearly avoids right temporal lobe. 


bocy mevern-mt. When she managed to 
sm le or chu-kle, it seemed contrived and 
feigned Findings on formal examination 
of anguage 2nd mental status were fully 
wifhin normmd limi:s except for her flat- 
tened affect and the less o? prosody. She 
stil evidenc-d weakness and hypesthesia 
of her left ace. The left arm remained 
paretic and spastic, but the left leg had 
no-mal streagth and tone. There was a 
glcbal sensery less in her left upper 
ex-remity. 

The pati nt's deficits remained un- 
change: dumng the next six months. She 
then gradu_lly regained the ability to 
insert «motn, coloring, and volume into 
her-voi»e, al hough not to tie same extent 
as befere h r stroke. Eight months after 
the-struke, t» the patient's great relief, she 
reported th_t she was now able to disci- 
pl me her ch dren and students, project her 
vcice © the classroom, express emotion 


=appropriatey through voice and gesture, 


amd laugh and cry naturally. Indeed, on 
eramimatio the patient no longer had a 
fattened a—ect. She had normal prosody 
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and normal animation in her face, limbs, 
and body. 

Ten months after the ictus, a CT scan 
vas done using a thin section technique so 
that coronal reconstructions could be made 
(Fig 1). This scan clearly demonstrated an 
infaretion residing in the right posterior 
frontal and anterior parietal lobes in a 
supra-Sylvian distribution. The infarction 
involved the cortex and white matter but 
spared most of the basal ganglia. The 
temporal lobe was not involved. 

Case 2.—The patient, a 62-year-old left- 
handed surgeon, was healthy all his life 
until 1972 when he suffered a stroke that 
resulted in a left hemiparesis, left hemia- 
nopsia, and a peculiar, nonaphasie, speech 
difficulty. The initial investigations, in- 
eluding a carotid angiogram, were thought 
to be consistent with the diagnosis of 
embolic infarction. 

Following the acute episode, the patient 
noted gradual recovery of neurologic func- 
tion, but several disturbing residual symp- 
toms persisted. These included drooling 
from the left side of the mouth, inability to 


do fine manipulations with his left hand, 
and, most bothersome, a peculiar language 
difficulty best described as a loss of normal 
prosody. Although he denied any dyspho- 
ria, depression, or paranoia, his wife persis- 
tently complained that he had suffered a 
change in personality since the stroke that 
she described as a “nasty temperament.” 
These difficulties prompted the patient to 
visit the Behavioral Neurology Unit at the 
Boston Beth Israel Hospital. 

At the time o7 his initial visit, five years 
after the stroke, the patient was able to 
drive, write, read, and maintain a medical 
but not surgicel practice because of the 
motor incoordiration in his left hand. On 
specifie questioning, the patient reported 
that he was experiencing marked difficulty 
in modulating the tone of his voice to 
match the mood he wantec to impart to the 
listener. He spoke essentially in a mono- 
tone voice even when he wanted to sound 
"pleasant," "cheerful" or "apologetic." The 
patient reported, however, that his ability 
to "feel emotion" inwardly was fully 
intact. 
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Fig 2.—Computerized tomographic scan of Case 2. Arrows in 
CT scan divides fronto-parietal lobes from temporal lobe.” 

right frontoparietal lobes and appears to extend into right ba 
panel). Right temporal lobe, for the most part, appears s 
interpretation, based only on horizontal sections, cannot b 





note similarity of distribution of two lesions. 


Results of general physical examination 
were unremarkable. The patient was 
attentive, cooperative, and had intact 
orientation, memory, and reasoning. His 
propositional language was normal except 
for some mild word-finding difficulties. 
There was no dysarthria or ideomotor 
apraxia. The patient's speech was striking- 
ly abnormal in that it lacked all the natural 
inflections, coloring, and emotions that 
impart a proper affective (emotional) tone 
to the voice. Furthermore, although the 
face was not quite mask-like, there was a 
clear paucity of emotive movements that 
normally accompany speech and fluxes in 
mood. This observation initially led to a 
diagnosis of flattened affect. However, 
when questioned about his mood, the 
patient stated that he felt emotions 
inwardly but was totally unable to reflect 
this in his speech. This particular diffieulty 
was probably the cause of his wife's 
complaint that he had had a change in 
personality. Since he could not impart a 
sense of politeness or affection into his 
voice, his mood was incorrectly interpreted 
by his wife as being "nasty." 

The remainder of the neurological exam- 
ination demonstrated a left superior ho- 
monymous quadrantanopsia with de- 
pressed opticokinetic nystagmus to the 
left, a left lower facial weakness, and a 
moderate left hemiparesis. The left plantar 
response was extensor. Pin, vibration, and 
position sensations were normal, but a 
moderate loss of two-point discrimination, 
stereognosis, and graphesthesia was pres- 
ent in the left hand. Bilateral simultaneous 
stimulation showed definite extinction to 
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touch on the left. Rapid alternating move- 
ments were poorly performed with the left 
upper and lower extremities. 

A CT scan done on April 2, 1977, demon- 
strated an infarction involving the right 
posterior frontal and parietal lobes in a 
supra-Sylvian distribution. The right basal 
ganglia were clearly injured, and a tongue 
of infarction extended into the occipital 
lobe just lateral to the occipital horn. 


COMMENT 
Prosody 


Since there are few reports in the 
neurological literature dealing with 
prosody, its behavioral ramifications, 
and anatomical substrates, we will 
briefly review the subject. In 1947, 
Monrad-Krohn’ introduced the term 
“prosody” to describe a “third element 
of speech.” He divided speech into 
three essentials: (1) vocabulary, com- 
prising the individual spoken words 
and their articulation; (2) grammar, 
which sets the rules for work ordering, 
conjugation, and declination; and (3) 
prosody, or the melodic line produced 
by the variation of pitch, rhythm, and 
stress of pronunciation that bestows 
certain semantic and emotional mean- 
ing to speech.‘ Prosody can be parti- 
tioned into four categories.’ Intrinsic 
prosody consists of the elementary 
melodic patterns of a spoken language 
that have specific and standard 
semantic connotations. For example, 


dicate location of right Sylvian fissure, which on 
Lesion involves superficial and deep portions of 
sal ganglia and right optic radiations (bottom left 
pared but without a coronal reconstruction this 
e confirmed. Fig 2 should be compared to Fig 1 to 


if the sentence "he wants to go" is 
voiced with a lowering of pitch on the 
last word, it becomes a statement. On 
the other hand, if the pitch of the voice 
distinetly rises on the lasz word, the 
sentence becomes a question. Intellec- 
tual prosody refers to the finer use of 
intonation to give subtle shades of 
meaning to language. The sentence 
"he is clever," if stressed on the 2 kg 
becomes an emphatic acknowledg- 
ment of a person's ability. If "clever" 
is stressed with a rising piteh, sarcasm 
and skepticism creeps into the state- 
ment. If the word "he" is stressed, the 
sentence acknowledges the person's 
ability but also implies that the 
person's associates are not clever. 
Obviously, intellectual prosody can be 
very complicated and it is acquired 
well after intrinsic prosody. Emotion- 
al prosody represents the insertion of 
emotional feeling into speech in order 
to convey anger, pleasure, fear, sor- 
row, etc. Lastly, and in a minor capac- 
ity, there exists inarticulate prosody, 
characterized by grunts and other 
nonlinguistic speech sounds that 
further communicate information to a 
listener. In the above scheme, vocabu- 
lary, grammar, intrinsic prosody, and, 
perhaps, intellectual prosody would, 
correspond to Hughlings Jackson’s® 
concept of propositional speech, while 
emotional and inarticulate prosody 
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eler staal pro: on as ‘dened by 
c-Groan,* has ‘propositional ele- 
ats bat also contributes affective 
: alities to language. Thus, it could 
so be eategorised under emotional 


us review article, Monrad- 
roan’ described three disturbances 
of oros«y faat are encountered clini- 
ea]. Eywperprosedy is an exaggera- 
tiov of normal prosody that oecurs 
duming mam acab states and “motor 
types of aphi sia where the vocabulary 
is "edueed to one or twe words. The 
par Jents may make pathetic attempts 
making themselves understood by 
cing the ene remaining word 
g prosody which is in itself 
eorrect—but often exagger- 
prosocy ty refers to distorted 
de" prose dy. Monrad-Krohn' 
ef a fascinating case report of 
dyn 1947 that citimately led 
s fermulate his view about pros- 
ient was a Norwegian 
Te a traumatic Broca's 
prasia ané right hemiplegia during 
W meld War I. She recovered sufh- 
cient Auguage to be able to speak 
* her speech Lad a peculiar 
tern that was constantly 
mos alee far a heavy foreign accent. 
Tc her utter consternation, especially 
zn v Nazi occupation of Nor- 
amgers: would erroneously 
‘x as German. _n this partic- 
ie, the patient regained speech 
y but it was distorted. The last 
zaton of prosodic disorders, 
germa e to this article, is 
‘This embraces a failure or 
‘ssenee of normal prosodic 
veriatoas in speech. It frequently 
ocws in Parkinson's disease as part 
of che masked facies, motor akinesia, 
ard weak voice. Since aprosody has 
never beer reported, to our knowl- 
ecge, “clowing a focal brain lesion, it 
would be worthwhile tc consider the 
tonta aspects of our two cases. 
a eae onte manifested aprosodic 
peck with Enorme vocabulary, gram- 
i tation xd. suffering 
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the destruction “the supra- -Sylvian 
portions of the right posterior frontal 
and anterior parietal lobes in a 
predominantly cortical distribution. 
Quite naturally, this suggested to us 
that the organization of prosody and 
hence affective speech in the right 
hemisphere was similar to the organi- 
zation of propositional speech in the 
left hemisphere. The topology of our 
patients’ lesions corresponds to the 
supra-Sylvian syndrome in the left 
hemisphere that is known to cause a 
Broca's aphasia. In our patients, the 
principal impairment was the produc- 
tion of affective speech, while in 
Broca's aphasics, the principal impair- 
ment is production of propositional 
speech. The concept that the right 
hemisphere has functions in relation 
to affective speech that are analogous 
to those of the left hemisphere for 
propositional speech receives further 
support from the work of Heilman et 
al. They have recently demonstrated 
that right-handed patients with le- 
sions in the right temporoparietal 
area were markedly impaired in iden- 
tifying the affective components of 
language but not the propositional 
components. Thus, it would appear 
that the posterior Sylvian region of 
the right hemisphere i is necessary for 
the comprehension of affective speech 
just as the posterior Sylvian region of 
the left hemisphere, encompassing 


Wernicke’s area, is crucial for the 
comprehension of propositional 
speech. 


Although we are not aware of any 
articles specifically addressing the 
question of prosody and hemispheric 
dominance, a number of publications 
indirectly support our thesis that pros- 
ody is, at least in part, a dominant 
function ef the right hemisphere. 
Zurif" and Blumstein and Cooper" 
have demonstrated, through dichotic 
listening tasks in normal right- 
handed individuals, that performance 
with the left ear, and hence the right 
("minor") hemisphere, was signifi- 
cantly superior in distinguishing the 
prosodie eiements of speech than the 
right ear and left hemisphere. Ana- 
tomical evidence that the right hemi- 
sphere is dominant for comprehend- 
ing affective speech comes from the 
previously mentioned article by Heil- 
man et al" Additionally, Tucker et 
al" have reported that patients with 
right parietal lesions, when asked to 
repeat blend statements with differ- 
ent types of affective tone, have 
marked diffieulty with the task com- 
pared to normals. The authors, howev- 
er, did not specifically comment 
whether or not the patients were 





aprosodie i in their spontaneous speech. 
Certain negatve findings also sup- 
port our thesis. Hughlings Jackson’ - 
stressed that the affective compo- 
nents of language are not lost in 
patients with motor types of aphasia, - 
and Monrad-Krohn* has uae the 
disorder of hyperpresody in Broca’s 
aphasia. This would imply that emo- 
tional speech must have a different 
neuroanatomical substrate from prop- 
ositional speech. In faet, Hughlings 
Jackson? believed that emotional 
speech was a function of the "minor" 
hemisphere. 

A critical point to consider now is 
whether all forms of prosody, regard- 
less of their propositional or emotional 
features, are modulatec by the right 
hemisphere. Since our patients dem- 
onstrated severe aprosody, the preced- 
ing supposition would seem to be 
correct. However, in neither of our 
cases was specific attention paid to 
intrinsic prosody, sc the question is 
not completely settled. 

Before closing this portion of the 
diseussion, we should attempt to 
explain why prosody was recovered in 
case 1 as opposed to case 2. An obvious 
explanation would 5e that prosodic 
dominance is mixed or weak in some 
individuals. However, there is an . 
anatomical difference between the . 
lesions sustained by each patient—in ` 
case 2, the right basal ganglia 
appeared more extensively damaged 
by the infarction on CT sean than in 
case 1 (Fig 1 znd 2). Since aprosody is 
a common feature of Parkinson's 
disease, perhaps the involvement of 
the neostriatum in case 2 was critical 
in preventing recovery of speech pros- 
ody. Whether this assumption is 
correet will have to be confirmed 
through anatomicai correlations in 
other cases w:th similar clinical mani- 
festations. (Tae idea tkat basal gang- 
lia and other subcortical structures 
might participate in speech mecha- 
nisms is not new end has been well 
documented by various authors in the 
past.'?) 


Gesture 


The study of limb, body, and facial 
movements assoeiated with nonverbal 
communications is 2alled “kinesies.”" 
Movements that are used for purely 
semiotic purposes, according to 
Hughlings Jackson" should be clas- 
sified as pantomime since they convey 
an idea or proposition to the receiver, 
while movements used to accempany, 
emphasize, and color speech are best 
classified as gesture.* Many kinesie 
movements combine both gestural 
and pantomimal elements, just as 
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speech has both propositional and 
emotional qualities. In fact, panto- 
mime has been likened to proposition- 
al Speech and gesture to emotional 
speech. 

Despite an extensive literature 
dealing with kinesics, beginning with 


Darwin’s inquiry, The Expression of 
? * 


the Emotions in Man and Animals, 
only a handful of reports have 
attended to the neurology of panto- 
mime and gesture. Disturbances of 
kinesics, especially the comprehension 
and execution of pantomime, have 
been linked to the aphasias since the 
late 1800s.'* The pantomimie disorder 
in aphasies with comprehension diffi- 
eulties has been attributed to their 
general inability to comprehend sym- 
bols, be they linguistic or pantomimic. 
Goodglass and Kaplan? have further 
demonstrated that problems with the 
execution of pantomime in aphasies 
without comprehension difficulties is 
best correlated to the presence of ideo- 
motor apraxia. None of the articles, 
however, specifically discusses sponta- 
neous kinesies, but Hughlings Jack- 
son’ and Critehley? have pointed out 
that (emotional) gesturing is often 
preserved in aphasic patients, It 
would appear reasonable to assume 
that pantomime is basically a funetion 
of the left hemisphere because of its 
symbolie properties, while gesture is 
most closely associated with the right 
hemisphere because of its affective 
properties. 

It is of interest, then, that both our 
patients evidenced an inability to 
communicate emotions and hence af- 
fect through the use of facial, limb, 
and body gesture. Furthermore, al- 
though not rigorously tested, neither 
patient demonstrated defects in pan- 
tomime as measured by their normal 
performance on evaluation of ideomo- 
tor apraxia. This agestural state was, 
in retrospect, as severe and as striking 
as their aprosody, and the combina- 
tion led us to diagnose a flattened 
affect in each patient. We should 
strongly emphasize, however, that 
neither of our patients' (outward) 
affective demeanor truly reflected 
their (inward) emotional state. In 
fact, both patients were keenly aware 
and rather distressed by their inabili- 
ty to express emotions, which caused 
major problems in their professional, 
social, and domestic interactions. As 
far as we can determine, loss of spon- 
taneous gesticulation has not been 
reported following a focal brain lesion 
although it is readily observed in 
Parkinson's disease. A number of 
publieations*'' have confirmed that 
lesions of the right hemisphere pro- 
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duce changes in affect, characterized 
by indifference, but none have specif- 
ically considered the phenomenon of 
spontaneous gesture or, for that mat- 
ter, prosody. 


Conciusion 


For sake of clarity in this discus- 
sion, we have separated our patients' 
disorders of prosody and gesture. This 
distinetion may be arbitrary in terms 
of brain mechanisms since it may not 
be possible to lose one of these affec- 
tive features of language without 
losing the other. Until further pa- 
tients with similar symptoms are 
studied both clinically and anatomical- 
ly, all the variations and subtleties of 
the aprosodic-agestural syndromes 
will remain obscure. !n this sense, our 
cases have brought to light but only 
partially defined a possibly dominant 
language function of the right ("mi- 
nor") hemisphere, namely, the organi- 
zation of motor mechanisms responsi- 
ble for the affective components of 
language. The exact anatomical and 
neural organization peculiar to the 
right hemisphere enabling it to per- 
form this function is unknown. That 
the affective disturbances in our 


Dus 


are generally believed to process and 
implement affective behavior. Recent 
anatomical evidence in the primate 
brain has clearly demonstrated exten- 
sive neocortical-limbie connections. 
Whether similar connections in the 
human brain occur is unknown, but 
the anatomical evidence in the pri- 
mate could well explain why it is 
possible for the cortex to have a pivot- 
al role in integrating affective motor 
behavior.” 

Dordain et al observed voice 
changes in 17 right-handed patients 
with right hemisphere lesions and left 
hemiplegia. Some patients had diffi- 
culty controlling the pitch and volume 
of their voices, while others spoke ina 
relatively monotonous tone. In gener- 
al, these alterations in speech resulted 
in a “painful, groaning, plaintive 
voice.” These findings are of rele- 
vance to our case reports and the 
discussion we have presented. 
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pairment, including deficits of higher 
cognitive function, may also occur 
after elevated serum bilirubin levels. 
A positive relationship between ele- 
vated neonatal bilirubin levels and the 
incidence of low motor and/or mental 
scores was reported in a collaborative 
study on cerebral palsy carried out by 
the National Institute of Neurological 
Diseases ard Blindness, which in- 
volved 23,000 infants. However, sev- 
eral authors have found no consistent 
relationship between neonatal hyper- 
bilirubinem:a and neurological or 
psychological impairment," lower 
IQ scores, and personality." 

One question that arises is the 
degree to which any brain damage 
that occurs is reversible. Culley et al? 
recognized a transient effect of 
hyperbilirubinemia on the IQ of 
infants at 1 year of age, but were 
unable to demonstrate a deficit on 
examination of the same patients at 6 
years of age. Thus, it seems possible 
that recovery or functional compensa- 
tion may take place. | 

The claim that neuronal damage is 
widespread is supported by morpho- 
logical evidence. In the human and in 
animal models, hyperbilirubinemia is 
manifested by yellow (kernicteric) 
staining of nuclear masses, including 
the basal ganglia, hippocampus, cere- 
bellum, thalamus, olfactory bulb and 
tract, inferior colliculus, grey matter 
of the spinal cord, and sometimes the 
cerebral  zortex.* Norman’ has 
pointed out that bilirubin staining of 
histologically normal cells may occur 
with some frequency. Also, neurons 
may be damaged while maintaining a 
normal appearance at the light-micro- 
scopic level. Hyperbilirubinemia, if 





severe, causes marked neuronal de- 
struction and gliosis ir various nuclear. 
masses,” but it is not possible to eval- 
uate accurately, by Lght microscopy | 
alone, the extent of structural brain 
changes. E p 
Electron microscopy is judged to be _ 
the best way to evaluate morphologi- - 
cal changes in reurons. Adequate elec- 


tron mieroscop:c analysis at different —. 
postnata: stages depends on the avail- —— 


ability of a gocd experimental model. 


In 1938, Gunn’ described an extraor- ` 
dinary mutant rat in which jaundice | 


appeared as & recessive trait with | 
incomplete penetrance. Unconjugated _ 
hyperbilirubinemia occurs in homozy- 

gous Gunn rats as a result of deficient 
or absent hepatic uridine diphosphate 


glucuronyl transferase. Bilirubin — 
levels of animals that survive inerease 


to 10 to 16 mg/dl during the first two 


to three weeks of life and decrease by —— 
1 month of age to the average adult — ^. 


level of 7 mg/dl. Because the 
human neonate has a relative defi- 


ciency of the same enzyme, and i E 


because of the clinicopathologica! sim- 


ilarity of the human and Gumn rat Co 


kernicterus syndromes,” the Gunn rat 
is an excellent model for investigating | 
bilirubin encephalopathy. Previous ul- 
trastructural investigations have been 
carried out ony in the cerebellum,” - 
substantia nigra’* and incusium 
griseum.” The questions posed in this 
study concerr. the degree to which 
individual neurons are affected and 
the extent of damage in the CNS, 
particularly in certain areas where 
dysfunction is especially difficult to 


diagnose in the neonate: cerebral vu 


cortex, hippocampus, cochlear nuclei, 
locus ceruleus, and olfactory bulb. 
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MATERIALS AND METHODS 


Twenty-six homozygous Gunn rats, aged 
2 days to 7 months, with conspicuous 
neonatal jaundice, were studied. Particular 
attention was paid to 4-week-old animals 
because, at that stage of development, we 
have found organelle changes to be most 
severe. Normal Sprague-Dawley rats and 
heterozygous Gunn rats of comparable 
ages served as controls. The brains were 
fixed by perfusion through a cannula 
inserted into the ascending aorta. Anesthe- 
sia, ventilation, and fixation were carried 
out according to a protocol developed in 
this laboratory." Blocks containing coch- 
lear nuclei, hippocampus, olfactory bulb, 
cerebral cortex, and locus ceruleus were cut 
out from the fixed brain and processed for 
electron microscopy. Semithin sections 
stained with toluidine blue were used to 
facilitate orientation and trimming. Thin 
sections were cut with a diamond knife on 
an ultramicrotome, picked up on thermo- 
plastic resin-coated slotted or 50 mesh 
copper grids, stained with uranyl acetate 
and lead citrate and examined with an 
electron microscope. 


RESULTS 
Gross Observations 


The uniform yellow coloration of 
tissue after fixation by glutaralde- 
hyde made it impossible to perceive 
which parts of the brain were stained 
due to uptake of bilirubin. The cere- 
bellar hemispheres of homozygous 
Gunn rats were noticeably reduced in 
size compared to those of controls. 


Electronmicroscopy 


Cochlear — Nuclei.—Ultrastructural 
abnormalities were detected in all age 
groups of homozygous Gunn rats stud- 
ied, ranging from 2 days to 7 months 
of age. Abnormalities were least 
severe in the youngest animals. No 
abnormalities were observed in any 
contro| groups. Hypertrophied and 
often distorted mitochondria were 
found in most neurons and their 
dendritic processes (Fig 1). Microcavi- 
tation, or abnormally increased extra- 
cellular space, was a feature of the 
neuropile in all cochlear nuclei of jaun- 
diced Gunn rats. Axon terminals 
showed dark degeneration with syn- 
aptic vesicle clumping. 

Membrane-bound vacuoles of sev- 
eral types were present within the 
cytoplasm of large neurons (particu- 
larly in the anteroventral cochlear 
nucleus) of homozygous animals. Most 
striking was the "exmitochondrial 
sac,” the irregular limiting mem- 
branes of which were derived from 
limiting and cristal membranes of the 
original organelle (Fig 2). Usually, the 
exmitochondrial sae contained ag- 
gregations of electron-dense granules, 
previously shown (by amylase diges- 
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Fig 1.—Distorted and enlarged neuronal mitochondrion from anteroeventral cochlear 


nucleus. Small intramitochondrial accumulations of glycogen are seen. Glycogen is also 
found within dilated profiles of ER (arrows) (original magnification x 36,500). 


vy 
va ote. 





Fig 2.—"Exmitochondrial sacs” are filled with glycogen particles. Dispersed beta form 
(8) is seen in some sacs, and rosette alpha (a) form in others. Residual cristal 
membranes (arrows) are present. Sacs are often subdivided by partitions derived from 
mitochondrial cristae and matrix. Neuron from anteroventral cochlear nucleus (original 
magnification x 35,000). 
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Fig 3.—For&on of neuron from locus ceruleus of 6-month-old Gunn rat. 
particles are seen in dilated ER profiles (original magnification x 19,800). 
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Fig 5.—Enlarged nerve varicosity packed with small mitochondria and patches of 
glycogen lose within ground cytoplasm. Occasionally, glycogen particles are seen 
within mitocnondria (arrow). Such varicosities are presumed dendritic growth cones. 
From neuropile of locus ceruleus (original magnification x 16,400). 


tion proceeures) to be glycogen.” 
The glycog=n granules varied in elec- 
tron densitz and aggregation charac- 
teristics (smgly oceurring beta parti- 
cles or @uraps or rosettes of a-glyco- 
gen par-iexs). Sometimes, different 
glyeoger f«srms were present within 
the same vacuole or within the same 
mitochomdron (Fig 2). Some of the 
-exmitochordrial sacs were parti- 
tioned, the individual compartments 
being separated by cristae and con- 
taining diferent glycogen particle 
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types. In addition, some mitochondrial 
vacuoles contained only filamentous 
material or were empty. 

Glycogen was also found in dilated 
profiles of rough and smooth endo- 
plasmic reticulum (ER). In fact, some 
portions of the perikaryon were taken 
over completely by the glycogen-filled 
rough ER together with intervening 
polysomes. 

Myelin figures were observed in the 
neuronal cytoplasm of 8-day-old icter- 
ic animals and older: These myelin 





variety of vacuoles: exmetochondrial sacs 
containing a- and f-glrcogen particles, 
exmitochondrial sacs containing homo- 
geneous substance resembling lipid, and 
dilated ER profiles contairing glycogen 
(original magnification » 21,000). 


figures often contaired tongues or 
remnants of cytoplasm as well as 
vacuoles. 

Locus Ceruleus.— Ultrastructural 
abnormalities include enlarged, 
vacuolated, and glycegen-containing 
mitochondria, dilated 2ndoplasmic re- 
tieulum containing glycogen, myelin 
figures, microcevitation, and degen- 
erating neurons including terminals. 
In these eatechclamin2 neurons, cyto- 
plasmie changes were more prominent 
in the endoplasmie reticulum, and 
rather less in mitochondria, especially 
in older animals. Usually, the dilated 
profiles of rough ER filled with 
glycogen (usually a pha particles) 
were incorporated witiin Nissl bodies 
(Fig 3). 

Exmitochondrial sacs containing 
glycogen often were associated with 
dilated ER profiles (Fig 4). The 
glycogen occurred both as alpha and 
beta particles. In locus ceruleus neu- 
rons, a variant of the mitochondrial 
vacuole was encountered. In these, the 
vacuoles contained hemegeneous in- 
clusions of relatively low electron 
density, which suggests the presence 
of unsaturated lipid (Fig 4). Some 
neurons contained all three types of 
vacuoles, namely, dilated ER profiles 
with glycogen, glycogen-filled exmito- 
chondrial sacs, and m'tochondrial va- 
cuoles containing presumptive lipid 
(Fig 4) These vacuoles were not 
observed in locus ceruleus neurons of 
the control animals. 
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Fig 6.—Enlarged neural process contains 
membrane-bound sac containing gly- 
cogen and lipid droplets. Neuropile of 
hippocampus 
x 33,000). 


(original ^ magnification 
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Fig 8.—Most conspicuous cytoplasmic change has occurred in 
ER profiles, which are filled with glycogen. Mitochondrial 
changes (arrows) are more minor. Olfactory bulb neuron (original 


magnification X 20,500). 


In several experimental animals, 
the neuropile of the locus ceruleus 
contained dendritic growth cones 
packed with small mitochondria and 
glycogen particles (Fig 5), the latter 
being located either loose within the 
ground cytoplasm (cell sap) or mem- 
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Fig 7.—Portion of neuron from parietal cortex. Limiting membrane of exmitochondrial 
Sac (packaged with glycogen) appears to be of cristal membrane origin. Glycogen is 
located between "inner" and "outer" mitochondrial membranes. Glycogen granules 
adjacent to "cuter" mitochondrial membrane (arrow) may have been 2xtruded into 
cytoplasm. Large vacuole containing glycogen is seen to right of exmitochondrial sac 


(original magnification x 34,300). 
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brane-bound within mitochondria or 
ER. 

Hippocampus.—In experimental ani- 
mals, glycogen deposits were found 
within dilated profiles of ER and 
mitochondria. Microcavitation and ax- 
onal bouton darkening were wide- 






Fig 9.—Exmitochondrial sac containing £-glycogen particles is 
Seen within nerve process. Residual mitochondrial cristae and 
matrix have been pushed to the periphery, forming rim around 
olfactory bulb (Original 


magnification 


spread throughout the hippocampus. 
Glycogen inclusions occurred both in 
alpha and beta forms. Some mitochon- 


dria contained a homogeneous sub-. 


stance, suggesting the presence of 
lipid inclusions, as in locus ceruleus 
neurons (Fig 4) Saes containing 
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tuted when serum bilirubin levels 
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employed onjunction with ex- 
 éhange nnt gions.” Yet it has been 
reperted hat PS goce infants whose 





eoneentrat: ers cf neonatal serum bili- 
 rubin have exceeded 15 mg/dl, motor 
Scores are significantly lower than 
ameng infants whose bilirubin levels 
| have nev er exceeded 10 mg/dl.* Even 
. with serum bilirubin levels of less 
c ihal z/dl kernicterus occurs if 
a the infant. is very small or ill due to 
- other causes such as infections." 
' Despite the introduction of methods 
to control bilirubin levels within limits 
^ previously considered to be safe, a 
. high incidence of brain damage has 
been found in the treated infants, 
whose reecrds were uncomplicated by 
prematurity, anoxia, or acidosis.” 
Neither the levelopmert of kernie- 
RA = por min: mal cerebral dys- 
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making meaningful comparisons, we 
have provided evidence of characteris- 
tic cytological abnormalities, which 
were present in all hyperbilirubinemic 
animals, even in animals devoid of 
gross motor deficits. 


There is clear electron miero- 
scopic and biochemical *" evi- 
dence that central nervous system 
neurons are damaged by bilirubin. 
Neurons appear to differ in their 
vulnerability to bilirubin, with large 
neurons often showing more serious 
ultrastructural changes than small 
ones. The damage is manifested by 
enlargement and vacuolation of mito- 
chondria, deposition of glycogen in 
enlarged mitochondrial and ER pro- 
files, and degeneration. Another in- 
teresting phenomenon is a marked 
increase in the extracellular space. In 
general, the presence of glycogen in 
organelles other than lysosomes is 
unusual.” However, intramitochon- 
drial glycogen has been observed in 
neural and nonneural cells.**** There 
is no evidence to suggest that intra- 
mitochondrial glycogen accumulation 
is related to the accumulation re- 
ported in lysosomes.” The lysosomes 
observed in abnormal Gunn rat neu- 
rons appeared normal. The postulated 
sequence of events of normal glycogen 
metabolism does not readily explain 
the observed intramitochondrial gly- 
cogen in Gunn rat neurons. Probable 
mechanisms for this phenomenon 
have been discussed in another 
report?: In essence, an influx of 
glycogen into the mitochondria occurs 
due to the bilirubin-damaged leaky. 
membrane or phagocytosis of glyco- 
gen from the cytoplasm; or glycogen 
may accumulate as a result of synthe- 
sis by the mitochondrion itself. We are 
not yet able to determine how much 
damage the neuron can sustain and 
still remain functional but, with 
regard to whether the damaged neu- 
rons survive, ultrastructural quantita- 
tive studies have indicated a 25% 
decrease in the numbers of neurons in 
the indusium griseum of homozygous 
Gunn rats.” The ultrastructural find- 
ings reported here indicate that the 
cytological effects of bilirubin in the 
central nervous system are very wide- 
spread though not necessarily ubiqui- 
tous, eg, indusium griseum.” Signifi- 
cantly, pathological changes seen with 
the electron microscope in areas asso- 
ciated with easily recognized func- 
tional deficits (eg, cerebellum, sub- 
stantia nigra) also oecur in "silent 
areas" (parts of the brain involved in 
higher cognitive processes). Are these 
changes really responsible for deficits 
in specifie various activities to which 


the ' 'silent" areas ar? assigned? Cer- | 
tainly, this inference appears to be 
tenable. Involvement of hippocampal 
neurons noted in the present study 
may explain memory cefects found 
after hyperbilirubinemia in human 
patients? Neuronal damage is re- 
ported also in the large cateehola- 
mine-cortaining locus ceruleus cell 
group. Under conditions of stress 
(either experimental or naturally oc- 
curring), interference with norepi- 


nephrine systems orginating in the 


region ef the locus ceruleus may 
produce abnormalities of catechola- 
mine-mediated behavior. The mini- 
mal cerebral dysfunction and asso- 
ciated learning disabilities that be- 
come apoarent durirg the stress of 
education? may, in part, reflect dam- 
age inflicted on catecholamine-con- 


taining neurons. Little attention has — 


been directed towarc evaluating the 
behavior deficits exhibited by Gunn 
rats. Butcher et al* using tasks to 
measure activity and learning, feund 
that the homozygous Gunn rats were 
hyperactive and made significantly 
more errors than cortrols. The same 
authors speculated tkat these behav- 
ioral changes in the Gann rat might be 
correlated with hypecactive behavior 
and learning impairments also ob- 
served ir kernicteric 2hildren. 

The question of reeovery following 
bilirubin encephalcpethy is ancther 
importart matter thzt requires clari- 


fication. Batty and Mallhouse**** have 


hypothesized that neurons of the 
substantia nigra recover spontaneous- 
ly, since fewer damaged neurons are 
observed in older Gunn rats. Fune- 
tional recovery may entail repair of 
damaged: components or reassign- 
ment of function tc sarviving compo- 
nents. If reliable evidence is to be 
sought about long-term effects of 
hyperbilirubinemia, ir cluding possible 
recovery, correlated behavioral and 
biostructural studies sheuld be given 
serious consideration. 


This investigation was supported in part by a 
grant from the Deafness Research Foundation, 
grant NS 11650 from the Natienal Institutes of 
Health, and a grant from tae Lindsay Trust via 
the Iowa Foundation. 
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atierts With Posterior Fossa Involvement 













s i looking through mag- 
PGS . pointed open loop to 
| ons viewing their hands, they 
3 estimated | the distance 






3 ‘thelr hands, a moditied 
zheme evolved, compen- 
ni ded of the lens-induced 


1 im remission of cerebel- 
red normal visual-motor 
an nce, evidence of ability 


palatali myo Sonus. osten a | ole for 
the cerebellar-elivary system in calibra- 
tion of visua-motor cain. 

(Asch Neurol 36:155-150, 1979) 


H elmholz/ in 1867 was one of the 
SL first mvestigators to report ob- 
|. .servatiors on exposure tc prismatic 
-displcemert. Distortion of visual 
 inpu; can also be obtained with 
lenses." When prisms or lenses 

- change the norma! relationship be- 
tween real and pereeived image posi- 
tions, reacting movements are inap- 

. propriate ir direction and amplitude. 
When body «mcvement is involved, the 
vestibulo-ocilar reflex fails to produce 
adequate ese movement velocity to 
ensure stalilimed vision.** When the 
subject is mot informed ("open-loop" 
cond tion tna’ he is misreaching the 
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visual target, the error persists over 
repeated attempts. When he is in- 
formed- either through verbal, visual, 
or kinesthetic inputs— adaptive brain 
mechanisms are stimulated that pro- 
duce recalibration of central control 
motor systenis."'^ 

Experiments with the rabbit," 
the eat,*'5 and the monkey’*"* sug- 
gest that the cerebellum may play an 
important rale in the modulation of 
the visually mediated vestibulo-ocular 


reflex; this conclusion has been ques- - 
tioned.’ It Fas also been suggested 


that the cerebellum continually ad- 
oculomotor-saceadic gain, 





has been obtained from a study of eye 
movements in patients with cerebellar 
involvement by Selhorst et al??? 
Indeed, oculemotor disorders are ob- 
served in 


by various cerebellar diseases.?'^* 
We hypothesized from the above 


observations and from our previous 


studies*" that the cerebellum is 
involved in visual-motor adaptation as 
well as the spatial-temporal process- 
ing proposed by Braitenberg and 
Atwood.** 

To test this, we measured short- 
term visual-motor adaptative ability 
in patients with and without move- 
ment disorder after computerized 
tomography (CT)-confirmed major 
cerebellar lesions. 


REPORT OF CASES 
Persistent Motor Signs 


Case 1.—À 35-year-old man manifested 
chronic trunca! ataxia and appendicular 
and oculomotor dysmetria 18 years after 
neurosurgical treatment for midline cere- 
bellar astrocytoma with cystic change in 
the superior vermis. In the initial postoper- 
ative years, his course was complicated by 
arachnoiditis and internal hydrocephalus 
requiring two sentricular shunting proce- 
dures and by a two-month episode of pala- 
tal, pharyngeal, paraspinal, and diaphrag- 

matic myoclonas. Computerized tomogra- 
phy, performed one year ago, showed 
absence of the cerebellar vermis and the 
contiguous portions of both cerebellar 
hemispheres (Fig 1). 

Cerebellar ocalar motor signs at the time 
of our study included striking saccadic 
overshoot dysmetria^ that had persisted 
unmodified for years, eccentric gaze-hold- 
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cap, he was married and supported his 
family as a bus station manager. 


-and chemotherapy for medulloblastoma ` 


-strated almost total absenee of the left 


cerebelleetomized ani- 
mals'*'* as well as in humans affected | 


but the superior vermis (Fig 1). His ære- 
-bellar and oculomotor signs were inconspic- 


‘pineal area mass (Fig 1) compressing the 





ing nystagmus, rebound nystagmus, and . 
fleeting diplopia. after saccadic move- 
ments. Other cerebellar signs were scan- ` 
ning speech, symmetrical appendicular — 
dysmetria, dysdiadochokinesis, positive. 
Romberg’s sign, truncal titubation, and. 
broad-based, staggering gait. He also had - 
hyperactive tendon reflexes in his arms 
and legs and unsustained ankle clonus, but 
normal plantar responses. Despite his 
considerable and persistent motor handi- 


Remission of Motor Signs Following 
Posterior Fossa involvement 


CasE 2.—A 13-year-old bey was tested 
one year after neurosurgical excision. of 


involving the posterior vermis and a large 
portion of the lef: cerebellar hemisphere; 
CT in the postoperative period demon- 


cerebellar hemisphere and absence of all 


uous. 

Case 3.—A 57-y ear-old man develcped | 
instability of gait, truncal ataxia, efferent 
cerebellar tremor, and partial pretectal 
syndrome of diplopia and upgaze paralysis. 
Neuroradiological studies disclosed a large 


midbrain and the superior vermis of the 
cerebellum. The tumor was totally excised | 
using the subtentorial, supracerebeliar 
approach. 

The tumor was treated by sterectüxie 
implantation of radioactive iridium pellets 
and placement of a ventricular peritoneal 
shunt. His signs regressed; ataxia and 
diplopia had disappeared and ocular move- 
ments appeared to be normal when tested | 
by us. 

Case 4.—An 18-year-old man was tested 
one year after excision of and chemothera- 
py for a cerebellar medulloblastoma. Post- 
operati ve CT showed absence of part of the 
vermis and the posterior right cerebellar 
hemisphere (Fig 1). His only cerebellar 
sign was incoordination of the right hand 
during fine movements. 

Case 5.—A 24-year-old woman was tested 
one year after excision of a left cerebellar 
hemisphere medulloblastoma. She has al- 
most. full recovery of motor coordination 
after surgery and radiotherapy. 

CasE 6.~A 52-year-old man with sys- 
temic hypertension had a stroke in the 
territory of the left posterior cerebellar 
artery, ineluding the left lateral medulla 
and left cerebellar hemisphere (Walien- 
berg’s syndrome). Ocular motor signs of 
rotary nystagmus in left lateral gaze nad 
disappeared when tested two weeks later. 
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CASE 2 


METHODS 
Apparatus 


Each half of the binocular magnifying 
optical system was built from a plus spher- 
ical lens mounted on an outer frame and a 
minus lens concentrically mounted 6.4 em 
from the outer frame. The system provided 
a measured magnification of 2.5 times and 
clear vision beyond 40 em through an angle 
of about 20°. The optical system was 
attached 8 cm above the horizontal surface 
of a stand (Fig 2, left) and rotated slightly 
forward so that its optical axis crossed the 
horizontal surface 44 em from the observ- 
ers eye. The stand also allowed precise 
head positioning by means of a bite bar 
and forehead rest. The observer sat in 
front of the apparatus with his eyes about 
2 cm behind the inner lenses. A thin 
plywood board covered a 40 x 40-em open- 
ing eut in the horizontal stand surface. The 
top side of this cover had three red emit- 
ting diodes positioned in a row, 6 em apart 
and 44 cm away from the observer's eyes 
(Fig 2, left). The subtended angle between 
two diodes was thus 8?. The targets' lights 
could be turned on and off independently 
and at random times. The lower surface of 
the cover was made to accommodate the 
fixing, face down, of a millimeter-graded 
40 x 40-em sheet of paper. Pointing at the 
targets was done from under the cover 
with soft-point color pens. The observer 
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was instructed to place his hand in his lap 
between two successive pointings. An aver- 
age of 45 trials, about 15 per target, were 
presented over a four-minute period for 
each of the four successive tests. A hood 
covered the entire apparatus so that when 
the room lights were turned off, no visual 
information was available to the observer 
except for the targets; this is the "open- 
loop" condition. 


Test Procedure 


The tests were performed with the 
observer adjusted for height and with eyes 
centered in optical axes of the lenses in 
front of the apparatus. The optical system 
was then rotated away. The dark-adapted 
observer was given a pen and asked to 
point to the randomly presented targets 
and make a dot on the board under the 
perceived target position (test T1) The 
optical system was then rotated into place 
and another color pen handed to the 
observer, who was asxed to resume point- 
ing (test T2). The pointing board was then 
removed and replaced by the exposure 
board. The light was turned on and expo- 
sure tasks presented over a 20-minute 
adaptation period. The pointing board was 
then set back into place. The observer Was 
again dark adapted and given a third color 
pen for pointing (test T3). Then the optical 
system was rotated away and pointing was 
performed to measure the aftereffect (test 


Fig 1.—Computerized tomograms for cases 1 
through 4. 





T4). The entire procedure lasted about one 
hour. 


Exposure or Adaptation Procedure 


The exposure tasks were presented on a 
board mounted perpendicularly to the opti- 
cal system axis and centered on it at a 
distance of 44 em from the observer's eyes 
(Fig 2, right). The tasks consisted of mazes 
made of 1 to 25 or 1 to 50 randomly spaced 
numbers within the 16? visual field (Fig 3, 
top. During a 20-minute exposure, the 
observer was required to go throuzh as 
many mazes as possible, tracing straight 
lines with a short pencil between the 
numbers in successive order or simply join- 
ing the numbers with straight lines 
proeeeding through the maze from left to 
right (Fig 3, bottom). Special eare was 
taken to ensure that the cbserver went 
through the maze as rapidly as possible and 
in the following manner in order to build 
up maximum sensory motor adaptation: 
identify number 1 and 2 in the maze; move 
hand within the visual field (closed-loop 
condition) to place the pencil tip on tae dot 
next to the number 1; make a straight line 
between number 1 and 2 dots; returr hand 
onto lap; identify number 3: ete The 
observer was allowed to curve his trajecto-. 
ry or redo it when it did not reach the 
proper target. Exposure was conducted 
under normal lighting from an incandes- 
cent light under the hood cover. 
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Fig 2.—Apparatus. Left, Light-shielding hood elevated. 


Subject positioned on bite bar and looking 





through magnified optical system at three target lights 44 cm distant. Subject's hand can be seen 
under platform reaching up to mark “open loop” estimate of location of target lights. Right, Observer 
4 undergoing adaptive exposure to magnifying lenses by carrying out maze procedures. 
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Fig 3.—Exposure adaptation procedure, showing random number maze. Top, Subject 
connecting limes in numerical order; hand holding pencil was returned to subject's lap 
after sach lir» was completed to exercise distance judgment aspect of procedure. 
Bottom, Subject having connected lines from left to right without troubling to connect 
them in numerical order. 
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Data Analysis 


Each observer’s pointing sheet (Fig 4) 
was calibrated in position with respect to 
actual target-light positions. For each set 
of target pointings, pointing precision was 
evaluated as the standard deviation and 
pointing accuracy as the mean position 
(ordinate and abscissa) of points of the 
cloud with respect to the coordinate origin 
at target position. An average pointing 
distance was defined as the mean of all 
three target points for test T1. Similarly, 
average magnifieation distance for test T2, 
adaptation distance for test T3, and after- 
effect distance for test T4 were deter- 
mined. 


RESULTS 


The procedures described above 
were applied to ten normal subjects, 
eight men and two women, ranging in 
age from 20 to 35 years. Subjective 
reports from the different subjects 
show that the task could be accom- 
plished with an acceptable level of 
concentration and alertness. No sub- 
ject reported being aware of his point- 
ing precision in any of the open-loop 
tests nor of the sensory-motor 
changes between tests 72 and T3. 
However, in test T4 some subjects 
reported having problems reaching 
the targets or stated that the targets 
had been moved away. All subjects 
reported “getting used” tc the optical 
system responsible for the introduced 
visual-motor alterations as they went 
through the 20-minute exposure adap- 
tation period. The precision and 
straightness of the lines as well as the 
rapidity of the movements increased 
during exposure. 

Visual-motor changes induced by 
the optical system before (test T2) and 
after (test T3) adaptive exposure are 
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compared in the Table to pointing 
performance in normal vision before 
(test T1) and after (test T4) exposure. 
Averaged values for the ten normal 





subject 7, whose pointing sheet is 


selected as representative of normal 
pointing precision and adaptive re- 
onses: As a rule, all subjects showed 
ignificant adaptation to closed-loop 
xposure and significant past point- 
inz in test T4 (aftereffect). 

However, intersubject variations 
‘were observed i in the amplitude of the 
two effects. In some subjects with low 
dispersion in each pointing cloud (Fig 


- (normal vision) was relatively high. 
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Test Distance Marks Averaged Dyer Responses and oe 
"Ten Normat 
Subjects 
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.. Test Ti - 44 43.7 
 Testi2 17.6. 32.3 


0.43 


subjects were given as well as for 


shown in Fig 4, left. These data were 


4). the mean pointing error in test T1 
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44.8 43.4 41.5 
32.0 31.8 33.8 
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0.48 0.44 0.29 






All the points were shifted as well 
along the X (mostly to the right) or Y 
of both axes. In these subjects, the 
same direction shift was observed in 
the three other tests. It was as though 


the entire pointing picture had been 


displaced over the target surface in 


these "open-loop" tests. Two right- 


handed subjects showed a marked 
pointing shift to the right of 3.5 em 
but a centered pointing configuration 
when allowed to point while holding 
the pen simultaneously with both 
hands. 

Results obtained in these tests are 
illustrated in Fig 4 and summarized in 
the Table. Test Tl, pointing at the 
44-cm distant light gave an indication 
of the adequate precision of the mean 





Patient 


Fig 4.—Left, Performance of normal subject during each of four test situa ons: 1s s shaw accurate pointing without 
lenses to three photodiode target lights indicated as solid dots; 2s, foreshortening produced by magnifying lenses, 
with hand in “open loop" situation; 3s,. lessening of foreshortening after 20 minutes of exposure adaptation with 
maze performance procedure; 4s, with lenses remcved from subject, overshooting that is aftereffect of adaptation. 
Right, Performance of patient 1 during the same four test situations: 1s show less accurate pointing under contro! 
conditions; 2s, similar foreshortening produced by magrifying lenses with hand in "open loop” situation; 3s, no 
change of this foreshortening after 20 minutes of exposure adaptation with maze performance procedure; 4s, with 
lenses removed from subject, no overshooting and thus no aftereffect. 


with an error of only 1% to 2% for 
normal subjects. The standard devia- 
tion was of the order of 0.5 cm or 1% of 
the target distance for the clouds of 
points for subject 7, a typical nermal 
subject, although it ranged up to 1.0 
cm or even 1.7 em in the magnification 
test T2. 
, In test T2, the ideal value would be 
17.6 em or 40% of the 44-em distance 
since the lenses magnified 2.5-fcld. If 
visual perception completely domi- 
nated, the subject should have reached 
this distance. If motor memory alone 
controlled guidance to the lights, and 
visual information was ignored, the 
hand should have reached to the origi- 
na. target distance. In faet, the results 
are intermediate as shown in the test 
T2 row of the Table. The magnifica- 
tion effect, defined as (T1-T2)/26.4 
(where 26.4 equals target distance 
minus magnified target dis- 
tance = 44 — 17, 6 = 264) and also 
shown in the Table, would be 1.0 if 
oniy motor memory controlled the 
movement. The intermediate values 
of about 0.4 indicate the interaction 
actually found. Lateral spreading of 
the three clouds for the three lights 
were consonant with the distanee 
values presented in the Table. 

After the 20-minute exposure, dur- 
ing which the subjeet practiced senso- 
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| Fig 5.—Top, 
| ance during mai [n 
Hand returned to lap between successive . 












Normal sutjec"s perf 






maze adaptatior- proced 


lines. Bottom, Discoordinete performance —. 
of patient 1. Cerebellar neuro:ogical signs — 
years. ! n 


ry-motor adaptation by progressing 
through mazes as just described, test 
T3 allowed quantification of the 
degree of adaptation If full adapta- 
tion of the visual syst2m had occurred, 
then the subjects shoald have reached - 
the correct target distance. If no . 
adaptation had occurred, then test T3 | 
should have given the same results as 
test T2. Illustrated ir Fg 4, left, and 
recorded in the Tabe is the partial 
adaptation thet ocevrred in the 20- . 
minute exposure to the adaptation . 
range-training task. The adaptation | 
ratio also shown in tae Table quanti- . 
fies this adaptation end is defined as- 
(T3 — T2)/(T1 — T2. If full adapta- 
tion had occurred, it vould be 1.0; if no - 
adaptation had occurred. it would be 0. - 
As can be seen in the Table, the - 
adaptation ratio eqaaled about.0.4, | 
indicating that the 20-minute expo- - 
sure was fairly effec.ive even though ` 
it was purpose /y kept quite brief so as 
to permit the test te be used in the - 
clinical situatien. —. dE m 
Test T4 was performed after expo- - 
sure and after removal of the optical | 
system. It allewed evaluation of the - 
aftereffect illustrated in Fig 4 and 
quantitated in the Tabie. Aftereffect | 
is defined as (T4 — T1)AT1 — T2). As 
shown in the Table, this was experi- 



















mentally found to be 0.4. — | 
The same testing procedure wa: 
used in our five patients with cerebel. 
lar involvement whose case his 
were just reported. In four (cases 
through 5) whose cinizal signs ha 
regressed, test data indicated norma 
visual-motor edaptazion despite CT- 
verified loss of major portions of the 
cerebellum. Their adaptation ratio . 
was 0.4 and adaptatien aftereffeet |. 
ratio was 0.38 (Table). - "A p, 
In case 1, testing sieded abnormal | 
visual-motor pointing configurations. 
The pointing marks 2 and 3 formed a. 
single cloud ‘Fig 4 right), demon- 
strating absence of adaptation in. 
contrast to normal poirting behavior 
(Fig 4, left). Marks Land 4 do not form. 
distinctive clouds eit ier, thus showing: 
little aftereffact. The patient was 





al : 


Fig 6.—Performarce of patent 1 during . 
tracking of targe:. Top, Seccadic over- - 
shoot dysmetria im tracking step changes — 
in target position. Bottom, Markedly sac- . 
cadic tracking ef sinusoidally moving | 
target. | | 
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tested three times, with 30-minute 
rests between trials; results were the 
same. The magnification distance cal- 
cufated from the three trials was 8.8 
em. Changes in the adaptation ratio 
and the aftereffect ratio were not 
statistically different from zero; 
P = .1 in each case. Thus, there was no 
evidence of visual-motor adaptation. 

Repetition of the test at intervals of 
only 30 minutes did not produce a 
cumulative effect. In contrast, repeti- 
tive testing of normal subjects during 
a four-hour period increased the adap- 
tation ratio from 0.4 in trial 1 to 0.65 
in trial 8 and decreased the afteref- 
fect. ratio from 0.88 to 0/20. Adapta- 
tion exposure tracings from case 1, in 
contrast to normal, consistently 
showed unsteadiness, line irregulari- 
ty, and imprecision (Fig 5). 


COMMENT 


Our experiments showed that mag- 
nifying lenses causing change in the 
normal relationship between real and 
perceived object positions alter reach- 
ing movements in agreement with 
other image magnification?" and 
prism displacement!" studies. 
Also, continued observation of the 
hand through a distorting optical 
system (closed-loop exposure) induces 
compensatory changes (adaptation) 
that persist in open-loop conditions. 
An earlier study? showed total adapta- 
tion in one day; our present findings 
are similar even with only a 20-minute 
adaptation exposure period. All nor- 
mals showed significant adaptation in 
test T3—an adaptation ratio of 0.45. 
Our shortened procedure proved work- 
able in a clinical setting. Additionally, 
the high adaptation ratio of all normal 
subjects and most patients allowed us 
to interpret data from single cases. 

The measurements from patients 
showing remission of motor signs 
following posterior fossa involvement 
were indistinguishable from measure- 
menis of normal subjects (Table). 
However, patient 1, with persistent 
ocular (Fig 6), appendicular, and trun- 
cal motor signs, showed no adaptation 
and no significant aftereffect. 

It would appear from this prelimi- 
nary study that patients who have 
recovered from cerebellar signs will 
have normal visual-motor adaptation. 
Whether the adaptation during the 
acute phase parallels the severity of 
cerebellar signs during the acute 
phase remains a subject for further 
study. mE 

We believe that persistent motor 
deficit of the cerebellar type» 
displayed by patient 1 parallels the 
absence of visual-motor adaptation. 
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Such adaptation clearly involves recal- 
ibration of visual-motor coordination. 
The same patient formed part of a 
study of saccadic overshoot dysmetria 
interpreted and modelled as a deficit 
in recalibration of oculomotor gain.?':: 
Other cerebellar signs may have 
related explanations. 

The question of exact anatomical 
localization is always a difficult one 
with clinical lesions, even though we 
have CT evidence in our patients. The 
complicated course of patient 1 sug- 
gests widespread involvement. How- 
ever, the normal “main sequence” 
saccadic trajectories and Hering’s law 
conjugacy of his eye movements 
suggests preservation of ocular motor 
brain stem mechanisms. 

The hypothesis that the lack of 
sensory-motor adaptation or motor 
learning resulted from olivocerebellar 
dysfunction was sugggested by Llinas 
and co-workers in 1975. They showed 
lack of motor learning after climbing 
fiber system disruption. In case 1, the 
history of transient palatal myoclonus 
indicates concurrent dysfunction of 
the olivocerebellar system* on clinical 
grounds. 
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oe Simultaneous bilateral recordings (C, 
iG A ard €, to A.) o? brain stem auditory 
respon ses — been studied in 





exii o eio of the pons. 
.. The responses in supratentorial lesions 
 .. shewed completely normal records. in 
midbrain lesions: wave V was specifically 
altered. As.wawe | has been shown to be a 
tarieid seventh nerve potential, and wave 
V the midbrain potential, waves II to IV 
car be inferred to originate in the central 
auditory: pathway beiween the seventh 
nerve and the midbrain. Alterations of 
waves iio IV correlated well with localiza- 
lor of soritine lesions, and asymmetric 
alterations of the bilaterally recorded 
responses were associated with unilateral 
ns ef the brain stem auditory pathway 
ons of the crossed auditory 
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evoked re- 
— 7-9 spenses (BERs} are a sequence of 
^ five low-amplitude potentials record- 
^ ed frome the acaip im response to click 
stimuli by the far-field averaging 
technique.’ The origins of these far- 
field woleme-condacted potentials 
have been investigated by Jewett,’ 
Lev ane Sohmer, end Buchwald and 
. Husng? inexperimental animals. 


"ain stem auditory 
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The results of the animal experi- 
ments have shown that the primary 
generator of wawe I is the cochlear 
nerve; wave II, the cochlear nucleus; 
wave III, the superior olivary nucleus; 
wave IV, the ventral nucleus of lateral 
lemniseus or the inferior colliculus; 
and wave V, the inferior colliculus. 

Brain stem auditory evoked re- 
sponses in humar subjects show wave 
form and latencies similar to those in 
animals and therefore are presumed 
to be generated in the same loci in the 
brain stem" The latencies of the 
response components are time-locked 
with very little variability and are not 
influenced by such variables as level 
of arousal, attention, and the age of 
the subject.** Abnormalities of BERs 
have been described in patients with 
neurological disorders, and correla- 
tions have been made between re- 
sponse abnormalities and lesions of 
the brain stem.*'"^ In these studies, 
however, BERs have been recorded 
only from electrodes at C, and the 
earlobe or mastoid ipsilateral to stim- 
ulation. 

In the present study, simultaneous 
bilateral recordings (C, to A, and C, to 
A,) were made; BERs obtained from 
both sides were correlated with the 
level and laterality of the various 
brain stem lesions. The present meth- 
od of BER recordings proved to be a 
valuable adjunct in the evaluation of 
posterior fossa pathology. 


METHODS 


Electroencephalographic disk electrodes 
wera placed on the sealp (C, and C,) and the 
earlobes (A, and A.). A ground electrode 
was placed on the ferehead. 

Electrode impedance was maintained 
below 5 kQ. Bilateral differential record- 
ings were made between C, and A, and 





between C, and A, to obsain ipsilateral and 
contralateral responses simultaneously. 
The responses were emplified to a gain — 
of 10*, and filtered with a bandpass of 50 to _ 
3,000 Hz. The output of the amplifier was - 
led to an averaging computer with 38-us. 
sampling interval. The zveraged responses: 
to 2,000 click stimuli were recorded with an: 
X-Y plotter. Positivity et the scalp (C, and 
C,) electrodes. was shewn in downward. 
deflection asin the midcle and late. iue d 


labeled after Jewett and Williston. P 

An analysis period of either 10 or 25 ms 
was employed. With the latter time base, 
not only BERs but also sonomotor postau- ` 

ricular muscle responses (PARs) were 
observed in the same record. The EEG was 
continuously monitored :o know when arti- 
facts contaminated the records. The contri- 
bution of each seslp (C, end ©,)and earlobe ~~ 
(A, and A.) component to the waveform of 
the differentially recorced responses was 
also studied by recording referentially 
between the scalp and the wrist and 
between the earlobe and the wrist. In 
referential recordings, however, electro- 
cardiographic arzifacts at the reference 
site (the wrist) contaminate the records 
and cause considerabie variability in the 
response components.’ This variability was 


minimized by averaging the responses at — 


the isoelectric intervals between T and P - 
waves of the ECG, usirg the R wave to 
trigger the stimu.ator w:th an appropriate 
delay. | 
Clieks were generatel by passing the 
square wave pulses, 0.6 ms in duration, 
through earphones and were presented to 
the subject both monoau-allv and binaural- 
ly at a rate of 15 clicks per second. The 
intensity of the elick st mulus was 75 dB 
above the mean hearing threshold for 
normal subjects (75 dB sensation level). 
The amplitude of the response compo- 
nents was measured from the positive peak = 
to the subsequent negative peak. The 
latency of the componemts was measured ` 
from the time of arrival ef the sound at the 
eardrum to each positive peak. For statisti- 
cal analysis of the latencies and amplitudes 
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Fig 1.—Brain stem auditory evoked responses to monaural Fig 2.—Wave | recorded at scalp (C, or C,) coincides precisely 
-stimulation recorded at scalp (C, or C,) with reference to wrist with N, recorded at tympanic membrane in peak latency. 

show positive deflection of all components. Wave | recorded at | E 

earlobe shows. negative deflection while waves II to IV show 

positive deflection. | | 2d 









Fig 4.—Brain stem auditory evoked responses in pontine glioma 
show only ipsilateral responses to monaural stimulations. Waves 
I, Il, and IH on ieft and waves | and Il on right are normal with 
absence of other components. Note complete absence of contra- 


lateral responses. 











g 3.—Typical brain stem auditory evoked responses (BERs) in 
iormal subject in response to binaural clicks. Roman numerals 
esignate positive waves constituting responses. Note that in this 
d all subsequent figures, positivity at C, or ©, is in downward 
lirection. PAR indicates postauricular response; L, BERs record- 
ed between C, and A,; R, BERs recorded between C, and A.. 
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differential recordings were proved to 
be the algebraic subtractions of the 
earlobe components from the scalp 
components. Actually, for wave I 
there is an additive effect in vertex- 
earlobe recordings since the vertex is 
grid 1 and positive and the earlobe is 


grid 2 and negative, leading to alge- 


braic addition. Therefore, in assessing 


s, par-iedlarl 
amplitude heasurerients, the | 


of recordings such zs differenti l 
referential recordings and the pos 
tion of the electrodessheuld always | 
taken into consideratior. : 
Typical BEEs from z normal sub- 
ject are shown in Fiz 3 Five comp 
nents of the BERs -ould readily be 
identified in each smbject; the most 


Table 2.—Latency and Amplitude of Brain Stem. ‘Auditory Eveked | 
Hesponses in 20 Normal Subjects to Binaural 75 dB Sensation Level Clicks _ 


Latency, ms 
Mean 
SD 
Amplitude, pV 
Mean 
SD 


Table 3. —Latency of Brain Stem Auditory Evoked Responses in Anfratentorial, 
Midbrain, and. sciences Lesions 


No. of 
Lesions Cases 
Normal subjects — 20 
Intrinsic brain 
stem lesions 
Extrinsic brain 23 
stem lesions 
Midbrain lesions 


Wavel | 
1.68 + 0.07 
1.68 + 0.05 

(NS)* 
1.83 € 0.13 
(P < .01) 
1.72 € 0.18 

| (NS) 
Supratentorial 67 1.66 + 0.13 
lesions (NS) 


*Not significant at P = .05 (t test). 


E -Latency of Components, ms 


Wave tl 
2,82 +0.17 
2.94 + 0.13 

(NS) (P < 01) 
3.10% 0.18 

(P « .01) 

2.94 +0.19 
(NS) 
2.860.220 3.86 x 0.27 

(NS) ) NS (NS) - 


Wave V — 


Wave lll Wave lv 
3832018 5. NE 
416+016 5.40 2.0€ 3 Fea ED R 

(P< #01) (P< .001) > 

5.53 2.31 650+0.30 | 
| e < eal) P< 001) - 
Z 8.25 +0.38 
(P< .001) - 
4491338 572-0. 18 jd 


4.04 + 0.25 
(P < .05) 





Fig 5.—Brain stem auditory evoked responses to binaural stimu ation in pontine glioma: 
dominantly on right side show generalized reduction of amplitude ard prolonged 
latencies. Waves Ili and IV on right are indistinct. Postauricular muscle response on right: 
shows significant increase in latency, which is compatible with right facial paresis in this f 


patient. 
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Fig 6. Left, CT scan demonstrates large 
mass in left cerebellopontine angle region 
with contrast enhancement. Right, brain 
stem auditory evoked responses to binau- 
ral and monaural clicks in left acoustic 
neurinoma. No responses are recorded 
with left monaural stimulation. With right 
monaural stimulation, ipsilateral and con- 
tralateral responses are obtained in which 
waves | and Il are absent on side of lesion 
and latencies of other components are 
delayed. 


prominent was wave V. Wave IV was 
often absent or indistinct. There were 
no substantial differences in latencies 
and amplitudes between ipsilateral 
and contralateral responses except in 
wave I, in which the ipsilateral 
response was greater in amplitude. 
These findings are in general agree- 
ment with the data published by Starr 
and Achor" although they employed a 
different electrode array (C, to A, and 
C, to A,). The PAR with peak latency 
of 18 ms was also recorded. Table 2 
presents the mean latencies and 
amplitudes with the standard devia- 
tions for the components from the 20 
normal subjects in response to binau- 
ral stimulation at 75 dB sensation 
level. Amplitudes of the responses 
were reduced with monaural stimula- 
tion. 
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Binaural Stimulation 
| 


Left Monaural Stimulation 


Right Monaural 
Stimulation 


However, there were no significant 
differences in latencies between mon- 
aural and binaural presentations. 

The amplitude measurements were 
considerably variable between sub- 
jects, but were found to be sufficient- 
ly consistent to serve as controls since 
an amplitude reduction or amplitude 
difference between the ipsilateral 
and contralaterally recorded re- 
sponses proved to be correlated with 
the lesions of the brain stem. The 
latencies of waves I to V were very 
consistent, with a small variability. 
The values compare closely with those 
reported by other investigators. *-'^ 


Supratentorial Lesions 


The BERs in 67 patients who had 
various supratentorial lesions were 


P 
| 


AV 


V 
à JN 





normal with regard to the latencies 
and amplitudes (Table 3). Bilateral 
vaseular lesions are often difficult to 
differentiate clinically from lesions of 
the brain stem. Measures of BERs in 
these particular cases proved to be 
simple and useful adjuncts in differ- 
entiating supratentorial from infra- 
tentorial lesions. 


Intrinsic Brain Stem Lesions 


In all eases of intrinsic brain stem 
lesions, consisting of three pontine 
gliomas, 15 vascular lesions of the 
pons, and three brain stem contusions, 
the BERs deviated from normal. 

The mean latencies of waves III 
through V were significantly delayed. 
(Table 3). The mean amplitudes of 
waves II to V showed signiticant 
reduction compared to the normal 
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‘The ex:rinsic eormpressions of the 
brain stem consisted of 16 cerebello- 
pontine angle masses, three cerebellar 
vermis masses, and four cerebellar 
hemisphese masses. The mean laten- 
cies of all response cemponents were 
Signibeantly delayed compared to the 
normal values (Table 3) The mean 
latencies setweern wave I and other 
aves were a fX pee pro- 
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Pun E seme pe ; Dd waves 


. Binaural Stimulation 


ination in April 1977 showed involvement 
of left fifth, sixth, and seventh cranial 
nerves, left cerebellar signs, a left canal 
paresis, Bruns’ nystagmus, and saccadic 
eye movement. Audiogram showed a total 
hearing loss on the left. 

The BER to left monaural stimulation 
showed no responses. With clicks in the 
right ear, all components of prolonged 
latencies were obtained from the right 
side, waves III (4.25 ms), IV (5.51 ms), and 
V (6.13 ms) were also elicited from the 
opposite side (Fig. 6, right). The absence or 
marked increase in latencies of the BER 
components in this case can be correlated 
with dysfunction o? the brain stem due to 
brain stem compression by the tumor. 

Cast 4.—A 3-year-old boy with a medul- 
loblastoma was hospitalized in May 1977 


for edades with vomiting of one 
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Fig 7.—Binaural stimulation produces completely normal wesponses. ipsilateral m 
responses to monaural stimulation are also normal, while contralateral responses are 


significantly reduced in amplitudes. 
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Fig 8. Left, Conray ventriculography showing filling defect in posterior third ventricle. 
Right, brain stem auditory evoked responses show delayed latency of wave V but are 
otherwise normal. 


Midbrain Lesions 


The midbrain lesions consisted of 
eight pineal tumors, a ruptured arte- 
riovenous malformation of the galenic 
cistern, and a vascular lesion of the 
midbrain. The BER showed all compo- 
nents to be present. The mean laten- 
cies of all components were normal 
except for wave V, which was signifi- 
cantly delayed (Table 3). The mean 
amplitudes of the components were 
normal. 


Case 5.—The patient was a 38-year-old 
man with a pinealoma. Two months prior 
to admission, he developed headaches and 
diplopia on looking to the right. Examina- 
tion in May 1976 showed complete paraly- 
sis of upward gaze, disturbance of conver- 
gence, and presence of convergence ny- 
stagmus. The pupils were unequal in size, 
the right being larger than the left. They 
both reacted sluggishly to light but 
promptly to near vision. Bilateral papille- 
dema was present. Hearing was normal. 
Contrast ventriculography demonstrated a 
mass in the posterior third ventricle with 
possible pressure on the quadrigeminal 
plate (Fig 8, left). The BER showed 
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delayed latency of wave V (6.23 ms) but 
otherwise was normal (Fig 8, right). 


COMMENT 


The results of these studies can 
provide anatomical evidence for the 
generators of the components of the 
BER. 


Asymmetric Distribution of BERs 


By simultaneous bilateral recording 
of BERs, asymmetric abnormalities of 
the responses to monaural and binau- 
ral stimulations were often observed 
in various brain stem lesions. They 
were correlated with unilateral lesions 
of the brain stem auditory pathway 
and/or lesions of the crossed fibers. In 
some cases, as in case 4, abnormalities 
were found only in the BER recorded 
from the electrodes contralateral to 
the stimulation in the presence of 
completely normal ipsilateral re- 
sponses. There was even complete 
absence of contralateral responses in 
other cases. 

These findings of asymmetric re- 
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sponse alterations are also of interest 
theoretically. Because the potentials 
originated in the eighth nerve, the 
brain stem auditory nuclei on one side 
are expected to be almost equally 
transmitted by volume conduction to 
the recording eleetrodes on both 
sides.'? Therefore, there should be no 
essential differences in the waveform 
between ipsilateral and contralateral 
recordings if the eighth nerve and 
brain stem auditory nuclei on one side 
are intact (eg, unilateral brain stem 
lesion. However, Thornton and 
Hawkes" believe that BERs reeorded 
from one side reflect predominantly 
the activation of the ipsilateral nuclei. 
The results of the present study show 
that this is particularly true of waves I 
and II. Further studies will be neces- 
sary to clarify the mechanisms for 
which ipsilateral and contralateral 
responses differ in brain stem le- 
sions. 


Wave V 


Buchwald and Huang? demon- 
strated in cats the persistence of all 
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Possible . 


tion. However, when recorded with 
the active electrode at the earlobe 
referencec to some nonactive site like 
the wrist. the component is often 
negative, corresponding to the nega- 
tive eighth nerve potential (N,) 
recorded at the round window or the 
eardrum (Fig 2). This reversal of 
polarity of wave I at the earlobe and 
the temporal coincidence of wave I 
with N, indicate that wave I repre- 
sents the activity of the eighth 
nerve. | 

Acoustic neurinomas usually origi- 
nate in the distal part of the eighth 
nerve within fhe internal auditory 
canal so that wave I might be initially 
influenced. When the tumor grows 
into the cerebellopontine angle and 
becomes sufficiently large to exert 
pressure -œn the pons, there may be 
alterations in the remaining compo- 
nents. Thornton and Hawkes found 
diminishec amplitude and inereased 
latency of wave I in the responses 
from a patient with an acoustic neuri- 
noma. Sohmer et al reported that of 
six acoustiz neurinomas, four showed 
the absence of ail components and two 
showed the presence of wave I only. 

In our case of a small acoustic neuri- 
noma, wave I was delayed and dimin- 
ished in amplitude and other compo- 
nents were prolonged accordingly. In 
eight other cases of acoustic neurino- 
mas, no responses were elicited to 
clicks in the ear of the side of the 
lesion. With stimulation of the normal 
side, however, all components with 
delayed latencies were evoked and the 
alterations of these waves were close- 
ly related $o the degree of brain stem 
compressions. 

In intrinsic brain stem lesions, only 
wave I was normal in latency and 
amplitude. This finding indicates, 
though incirectly, that the origin of 
wave I is the eighth nerve extrinsic to 
the brain stem Thus, it has been 
clearly established in man and ani- 
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mals that wave I represents th 
eighth nerve potential and wave V the 
activation of the inferior collicul&s. — 


Wares li, HI, and IV 


The remaining components be- 
tween waves I and wave V can be 
inferred to criginate in the central 
auditory pathway between the eighth 
nerve and the inferior colliculus. — 
Experimenta] studies in cats have 
shown that the primary generator loci. 
for waves Ii, III, and IV are the 
cochlear nucleus, the superior olivary 
nucleus, and the ventral nucleus of the 
lateral lemmiscus,  respectively.'** 
However, comparabie informations to 
specify the crigins of these compo- |. 
nents (waves II through IV) in man 
are extremely difficult to obtain, and 
little is known aboat che correlation 
bétween these waves and the specific. E 
brain stem loei. 

Beeause in most clinical cases of 
intrinsic brain stem lesions, the >. 
lesions were relatively widespread to _ 
involve various auditory nuclei and 
tracts, this resulted in increases in. 
latencies and marked reductions in 
amplitudes of waves I] through V or 
even the complete absence of the 
waves. Activities frem near-field have 
been recordec during posterior fossa 
explorations unpublished data). For 
instance, a near-field potential corre- 
sponding to wave III with reversal of 
polarity was recorded from an elec- 
trode on the lateral pons contralateral 
to stimulation. These near-field re- 
cordings will contribute to clarify the — 
origins of these fzr-field potentials ^. 
(waves II to IV) and provide electro- 
physiological basis fer the asymmetrie 
alterations of BER in brain stem 
lesions. | j 
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Visual Evoked Responses in Pernicious Anemia 


. Juan Troncoso, MD; Elliott L. Maneall, MD; Norman J. Schatz, MD 


e We describe three newly diagnosed 
and untreated cases of pernicious anemia 
(PA) with clinical features suggestive of 
‘subacute combined degeneration. Visual 
evoked responses (VERs) were evaluated 
in all three patients. In each instance, 
delayed responses were obtained, sug- 
gesting that involvement of the visual 
pathways may be an early and perhaps 
-not uncommon manifestation in PA, even 
in the absence of clinical stigmata of 
visual impairment. The need for excluding 
PA in cases of myelopathy with impaired 
“VERS is stressed. 
~ (Arch Neurol 36:168-169, 1979) 


re neurological complications of 
. 7 pernicious anemia (PA) have long 
' been recognized, the first complete 
. clinical and pathological description of 
. subacute combined degeneration of 
the cord having been provided by 
Russell et al in 1900. Associated 
affection of the cerebral white matter 
and, more rarely, of the peripheral 
. nerves has been amply documented 

since. Involvement of the visual path- 
ways, as Turner? has pointed out, was 
apparently first reported by Bastia- 
nelli in 1897 in a patient with anemia, 
spastic paraplegia, and bilateral optic 
atrophy. Cohen? emphasized the direct 
relationship between optic nerve 
changes and the pernicious anemia 
itself and pointed out that optic atro- 
phy could be the earliest manifesta- 
tion of the disease. It is widely held, 
however, that optic involvement in 
pernicious anemia is rare.**? There are, 
unfortunately, very few detailed path- 
ological studies in such patients. Bick- 
el noted degeneration of the optic 
nerves involving the papillomacular 
~ bundle on the left and the periphery of 
- the nerve on the right on a back- 

ground of typical changes of subacute 
combined degeneration in the spinal 
cord. More recently, Adams and 
Kubik" described patchy demyelina- 


^. tion with affection of axis cylinders in 


the optie tracts in one of their two 
cases of subacute combined degenera- 
tion. Identieal changes have been 
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found in experimental animals with 
induced vitamin B,. deficiency." 

The purpose of this communication 
is to extend knowledge of alterations 
in the visual apparatus in pernicious 
anemia further, using our experience 
with visual evoked responses (VERs). 

Computer-averaged responses of 
the VERs were elicited by exposure to 
50 checkerboard pattern reversal 
stimuli. The reversal rate was 1.88 Hz. 
Each individual square subtended a 
visual angle of 48". Eaeh eye was 
tested separately. With this method in 
a population of 26 normal eyes, the 
peak of the first positive wave (P,) has 
a normal lateney mean of 99.4 ms. 
Ninety-five percent of normal re- 
sponses would be expected to fall 
below 107.0 ms, based on the normal 
distribution. This technique, the de- 
tails of which are well known," 
permits identification of subtle abnor- 
malities of nerve fiber conduction. It 
has been widely applied in instances 
of demyelinating optic nerve disease 
in multiple sclerosis, but has never, to 
the best of our knowledge, been used 
systematically in instances of PA. We 
report herein on three newly diag- 
nosed and, thus, untreated cases of PA 
in which this study was carried out. Of 
these three patients, only one had 
even minimal evidence clinically of 
dysfunetion within the visual path- 
ways; the others were free of ocular 
symptoms. In all instanees, however, 
impaired conduetion was observed, 
suggesting that in PA involvement of 
the visual pathway may indeed be an 
early and perhaps not uncommon 
manifestation of neurological involve- 
ment. 


REPORT OF CASES 


Case 1.—A 49-year-old abstemious man 
was well until six months prior to admis- 
sion to the hospital, when he noticed pares- 
thesias in hands and feet, subsequently 
ascending to involve the thighs, buttocks, 
and lower part of the abdomen. Severe and 
progressive weakness of the legs appeared, 
along with mild weakness of the arms. 
When admitted to the hospital, results of 
the general physical examination were 
normal. Mentation was normal, as was 
cranial nerve function. Visual acuity was 
20/40 right eye (OD) and 20/30 left eye 
(OS) uneorrected. Central and peripheral 
visual fields were normal to white and red 
test objeets. There was no dichromatism. 
The fundi were normai. Pupils were 5 mm 
and equal and were reactive to light, with- 


mm; WBCs, 


out evidence of afferent defect. The tendon 
reflexes were reduced in the arms and 
absent in the legs; plantar responses were 
extensor bilaterally. Vibratory and posi- 
tion senses were profoundly impaired in 
the feet and fingertips. 

Laboratory investigations demonstrated 
the following values: hemogiobin, 13.9 mg/ 
di; hematocrit, 41.8%; RBCs, 3,650,000/cu 
1,400/cu mm; and mean 
corpuscular volume (MCV), 103 cu p. The 
peripheral blood smear exhibited hyper- 
segmentation of the neatrephils. Bene 
marrow aspirate demonstrated mild mega- 
loblastic changes with normal iron stores. 
The serum B,, level was 16€ pg/ml (normal, 
150 to 1,000). Schilling’s test produced less 
than 5% excretion in 24 heurs; after addi- 
tion of intrinsie factor (IF), this rose to 
19%. The CSF was normal and a complete 
myelogram was normal. Mctor nerve 
conduction in the lower extremities was 
delayed (32 m/s); eleetromyographie find- 
ings in a broad sampling of muscles were in 
keeping with chronic denervation. 

Visual evoked responses were obtained, 
increased lateney being observed in OS, 
and borderline latency in OD. The P, laten- 
ey was. 107.8 ms OD and 121.4 ms OS. 

Case 2.—A 48-year-old man had a foar- 
month history of progressive stiffness of 
his legs, constipation, difficulty in initiat- 
ing urination, and impotence. The patient 
had never smoked and drank very litile. 
Results of the general physical examina- 
tion were normal. Neurological examina- 
tion demonstrated normal intellectual 
functions. Cranial nerves were also normal. 
The visual acuity was 20/40 OD and 20/25 
OS uncorrected, The visua: fields were full, 
without scotoma with red target. The fundi 
were normal, as were the pupils. Tendon 
reflexes were decreased in the arms and 
absent in the legs; the plantar responses 
were flexor, No weakness was found. 
Vibratory sensation was considerably di- 
minished in both legs, but cther sensory 
modalities were normal. 

The hemoglobin level was 11.2 mg'dl; 
hematocrit level, 3296; WBO count, 3,200/cu 
mm; RBC count 3.18 x i05/eu mm; and 
MCV 118 cu p. Peripheral smear showed 
macroeytes and ovalocytes; the bone mar- 
row aspirate was nondiagnostic. The serum 
vitamin B,, level was less than 50 pg/ml, 
the detection level of the assay. Schillirg's 
test demonstrated excretion of less than 
1%, rising to 19% following the administra- 
tion of IF. Spinal fluid was normal, as was 
a myelogram. Motor and sersory nerve 
conduetion velocities in the legs were in the 
borderline range. 

Visual evoked responses demonstrated 
significant delay; the P, latency was 112, 
ms OD and 112 ms OS. 

Case 3.—A 55-year-old right-handed man 
who denied the abuse of either alcoho! or 
tobacco suffered paresthesias in the feet 
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cretion of radioactive B,.; this, howev- 
er, does not exclude a diagnosis of PA, 
being explicable on the basis of atro- 
phy of the mucosa of the small intes- 
tine, which may result from B,. defi- 
ciency." 

The observation of striking reticulo- 
cytosis in all three patients following 
the parenteral administration of cya- 
nocobalamin is, of course, typical of 
the response in established instances 
of PA. The neurological abnormalities 
of these patients were also in keeping 
with a diagnosis of PA, composing 
essentially the features of subacute 
combined degeneration of the cord: 
posterior cclumn dysfunction was 
found in al! and symptoms and/or 
signs of pyramidal tract disorder were 
noted in cases 1 and 2. Associated 
affection of the peripheral nerves was 
suggested by reduced reflex activity 
in all patients, along with mild distal 
impairment of cutaneous sensibility 
in two; electrophysiologic evidence of 
polyneuropathy was convincing in one 
case, suggestive in another. 

From the neuro-ophthalmological 
point of view, our observations of 
abnormal VERs in these patients, 
summarized in the Table, suggest that 
in each patient, the visual conducting 
pathways were involved in the course 
of, and presumably as an effect of, 
hitherto unrecognized and untreated 
PA. The extent of damage to the 
nerve fibers was insufficient, howev- 
er, to produce clinical manifestations, 
with the exception of mildly defective 
color vision im one patient (case 3). On 
the basis of this material, we are for 
the most part unable to define precise- 
ly the site of the lesion(s) within the 
optic pathweys. In case 3, however, 
the delay im VERs was decidedly 
unilateral, suggesting a prechiasmatie 
site of affection. The observation of 
impaired coler vision, although mild, 
in the same patient would suggest 
partieular affection of the papillomac- 
ular bundle. It should be pointed out 
that the retinal hemorrhages present 


in ease 3 are common in PA"; they 


cannot, in all probability, be looked on 
as a cause of the impaired VERs, in 
that the hemerrhages were present to 
an equal degree in both eyes, whereas 
the conduction defect was exclusively 
unilateral. 

Finally, it should be emphasized 
that these defects in visual conduction 
were present in three sequential and 
unselected cases of PA. This would 
indicate that involvement of the optie 
pathway may, in fact, not be a rare 
occurrence in this disease. Further 
studies that use VERs in patients 
with PA may well demonstrate that 
ocular affection, especially subclinical, 


is a common ànd pert aps sear mani- 


festation of thə disease. Halliday et 
als have suggested that the observa- 
tion of delayed »onduction in the optic 
nerves in patients with clinical fea- 
tures of transverse myelopathy as 
evidenced by spastic paraparesis is 
virtually diagncstic of multiple selero- 
sis; it is clear from tbe cata reported 
herein that this is not necessarily the 
case, and that & search for previously 
unrecognized PA is mandatory in 
instances of this sort. 


John Sigfried, MD, director of the Retinal 
Physiology Laboratory of Wills Eye Hospital, 
gave assistance and guidance. The VERs were 
performed at the Retinal Physidiogy Laboratory 
of the Wills Eye Hospital. 
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Lewy Bodies in the Presence of Alzheimer’s Disease 


Wiliam I. Rosenblum, MD, Nitya R. Ghatak, MD 


_. @ Large numbers of Lewy bodies in the 
: substantia nigra were found in a case of 
Alzheimer s disease. Parkinsonian symp- 
toms were not recognized. The patient 
m appears to be an example of an associa- 

tion recognized by Woodard but not yet 
understood. The case is discussed in the 
context of reported relationships between 
Parkinson's disease or "Lewy body dis- 
. ease" and dementia, on the one hand, and 
reports linking various forms of psy- 
choses with an unusually high incidence 
of Lewy bodies, on the other. 

(Arch Neurol 36:170-171, 1979) 





"he Lewy body is a characteristic 
feature of Parkinson’s disease, 
particularly when found in large 
. numbers.’ An association between 
. Parkinson's disease or “Lewy body 
. disease" and dementia has been 
_ established by one investigator,’ while 
- the occurrence of dementia in parkin- 
— gonism has been noted by a number of 
workers."* Recently, we have had the 
- opportunity to study a case of 
. Alzheimer's disease in which large 
= numbers of Lewy bodies were an 
unexpected postmortem finding. This 


- ease is presented as a reminder of the 


association between dementia and 
© “Lewy body disease," an association 
. whose significance is not yet under- 
stood. 


REPORT OF A CASE 


The deceased was a 70-year-old woman 
whose dementia was first noted eight 
years before death. At the time of original 
diagnosis she was agitated, belligerent, 
and had marked memory deficits for both 
recent and old events. She was disoriented 
as to time and place. She had paranoid 
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delusions and was theught to be hallucina- 
tory. Pneumoencephalogram disclosed cor- 
tical atrophy. An EEG showed diffuse 
slowing and irregularity. She was given 
chlorpromazine; however, she was unable 
to care for herself and died in a nursing 
home eight years after initial diagnosis. 


Pathologic Findings 


The fixed brain was atrophic, with gyral 
narrowing most marked in the frontal and 
temporal lobes. The lateral ventricles were 
enlarged. Microscopic examination dis- 
closed large numbers of generally “flame 
shaped” neurofibrillary tangles (Fig 1), 
granulovacuolar degeneration, and large 
numbers of senile placues in temporal and 
frontal lobes as well as throughout the 
limbie system. Electron microscopy showed 
that the neurofibrillary tangles were of the 
classical "twisted tubule” variety (Fig 2), 
and the senile plaques were comprised of 
abnormal neurites with or without amyloid 
core, 

The brain stem showed scattered neuro- 
fibrillary tangles of the globose variety. 
However, in the substantia nigra and locus 
ceruleus, tangles and the other aforemen- 
tioned changes were not conspicuous. 
Instead, large numbers of the concentric 
hyalin inclusion bedies, known as Lewy 
bodies (Fig 3) were noted especially in the 
substantia nigra, where neuronal loss and 
mild astroeytosis were also evident. Elee- 
tron microscopy of the Lewy bodies demon- 
strated a fibrillar structure. 


COMMENT 


Cortieal atrophy, together with nu- 
merous neurofibrillary tangles, gran- 
ulovacuolar change, and senile 
plaques, were consistent with Alz- 
heimer’s disease, a diagnosis made on 
the basis of the clinical data by those 
caring for the patient. The large 
number of Lewy bodies, together with 
neuronal loss and astrocytosis in the 
substantia nigra, are characteristic of 
Parkinson’s disease, particularly the 
“idiopathic” variety. The rarity of 
neurofibrillary tangles within the sub- 


stantia nigra, taken together with the 
presence of abundant Lewy bodies, 
strongly militates against the pres- 
ence of “postencephalitic” parkinson- 
ism.’ 

Since the clinical findings of parkin- 
sonism were not noted in this patient, 
the pathologic findings were unex- 
pected. Lewy bodies and neuronal loss 
in the substantia migra have been 
observed in asymptomatic, elderly 
people.’ However, the large number of 
Lewy bodies found in routine sections 
of our case are distinctly unusual in 
"normal" elderly individuals.' Indeed, 
after the most extensive quantitative 
survey of routine autopsy material 
thus far reported with respect to 
Parkinson's disease, Forno and Al- 
vord' suggested that Lewy bodies in 

"nonparkinsonian" individuals proba- 
bly represent a preclinical form of 
Parkinson's disease. to which the 
name "Lewy body disease" might be 
applied. 

The association of clinical dementia 
or "nonsenile organic mental disease" 
with Parkinson's disease seems well 
established by several studies'^* of 
living patients. This association is 
now recognized by many workers in 
spite of the specific denial by early 
workers of a mental component to 
Parkinson's disease.* 

An association between parkinson- 
ian symptoms and dementia is also 
apparent in the parkinsonian-demen- 
tia complex found en Guam.’ Lewy 
bodies are an unusual finding in the 
latter entity, the parkinsonism being 
related to neurofibrillary changes in 
the substantia nigra. The relationship 
between the Guamian disease and 
conventional Parkinson's disease 
awaits further clarification. . 

An association between dementia 
and Parkinson’s disease of the Lewy 
body variety was noted in an autopsy 
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Fig 1.—Top mght, In this field. temporal lobe cortex displays at 
least fcur newrons with flame-shaped neurofibrillary tangles and 
two showime granulovacuolar changes (arrows) (Bodian, 


x 375). 


Fig 2.—Battom :eft, Electron microphotograph shows "twisted 
tubules” coastitsting neurofibrillary tangles. Arrow points to node E A A i 
formed by helically wound filaments that compose so-called dile w Ab ^ ve 


twisted tubule ( x 100,000). 


Fic 3.—Sottom right, Substantia nigra displays loss of neurons 
and Lewy Dowies in two surviving neurons (arrows). Neuron on 
rignt contains two Lewy bodies (hematoxylin-eosin, x 250). 


study by Woodard,’ provided one 
accepts he Lewy body as the hallmark 
of idiopathie ?arkinson's disease, even 
in the absenee of clinically manifest 
parxinsenisme' If one is unwilling to 
accept the Lewy body, even in large 
numbers, as the defining factor for 
Parxinsen's eisease, then one must 
recegnize, at least, the existence of a 
condition that can be called “Lewy 
body disease™ and that is related to 
dementia im = statistically significant 
marner by Woodard’s data. Those 
data shew Lewr bodies in 10% of 96 
brams with Aizheimer’s disease. This 
should be commared with an incidence 
of zero in 77 cases of comparable age, 
with other form: of organic psychoses 
also examined by Woodard. As 
pointed out ey Forno and Alvord,’ 
conficting »neports describing Lewy 
bodies im 5% -o 20% of older persons 
may be tne resul: of including variable 
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numbers of people with dementia or 
other psychiatric diagnoses in these 
unselected groups. In this connection, 
it should be noted that Woodard found 
an even greater incidence of Lewy 
bodies in patients with “nonorganic 
psychoses" than he did in Alzheimer's 
disease, the incidence being 28% in 51 
cases in the former category.” 
Clearly, our case stands as a repre- 
sentative of Alzheimer's disease in the 
presence of either "Lewy body dis- 
ease" and/or preclinieal or undiag- 
nosed Parkinson's disease. We cannot 
deny that an association of Alzheim- 
er’s dementia with Lewy bodies may 
represent a coincidence if manifest in 
a single patient. However, Woodard’s 
study suggests that the association is 
not coincidental, and our patient 
resembled Woodard’s in several re- 
spects.* Thus, parkinsonian symptoms 
were frequently unrecognized in his 
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cases, as they were in ours, while the 
severe early memory loss, combative- 
ness, and pararoid thinking, noted by 
Woodard to be prom nent symptoms 
in his cases with Lewy bodies and 
Alzheimer's disease, were also promi- 
nent features in the present case with 
the same combiaation of autopsy find- 
ings. Woodard's investigation is the 
only one of wh ch we are aware that 
begins with a population of psychiat- 
ric patients as zhe group selected for 
pathologie study of the relationship 
between Alzheimer’s disease and the 
occurrence of Lewy bedies. Obviously, 
a confirmatory study is of vital impor- 
tance. If the association we are report- 
ing is meaningful, its meaning cannot 
be defined at the present time in 
either etiologic or pathogenetic terms. 
However, our patient may serve to 
provoke further investigation of this 
interesting comoinatien of findings. 
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k e A healthy young man developed 
acute anterior myelitis resembling the 

polio syndrome." He had visited an area 
the Gulf of Suez) in which West Nile fever 
s endemic prior to his illness. The course 
of his febrile illness, the spinal fluid find- 
ings, and complement fixation antibody 
titers established the diagnosis of West 
Nile fever. Meningoencephalitis is a 
erious, and. previously the only known, 
complication of this ‘usually benign tebrile 
iness, This is the first report, to our 
nowledge, of another neurological com- 
lication, namely acute anterior myelitis. 
d (arch Neurol 36:172-173, 1979) 








Jest Nile fever is caused by a 

** member of the arbovirus group B, 
‘dosely related to the Japanese B, 
lengue, and St Louis encephalitis 
riruses. In the young, it causes a rela- 
ively benign and self-limiting febrile 
‘illness with malaise, headaches and 
backaches, generalized maculopapular 
rash, and lymphadenopathy. In the 
aged, severe and sometimes fatal 
neningoencephalitis is frequently en- 
'ountered. The clinical features alone 
do not sharply delineate this illness 
rom other viral exanthemata, mak- 
cing diagnosis possible only after isola- 
t tion of the virus from blood in the first 
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; cute Anterior Myelitis 
Complicating West Nile Fever 


Natan Gadoth, MD; Shimon Weitzman, MD; Eliahu E. Lehmann, MD 


few days of illness or by a progressive 
signifieant elevation of specific anti- 
body titer after several days. 

Being a “neurotrophic” virus, it 
may invade the anterior horn cells to 
cause anterior myelitis. Search of the 
literature suggested that this is the 
first reported case. 


REPORT OF A CASE 


A 22-year-old professional scuba diver 
spent three weeks exploring the Gulf of 
Suez. A week later, he suddenly developed 
high fever and excruciating pain in the 
neck, back, and left lower extremity. On 
the third day of his illness, he was alert and 
of normal mental status. He had bilateral 
cervical and submandibular lymph node 
enlargement, mild splenomegaly, and 
marked tenderness over the involved 
extremity. Neurological evaluation dis- 
closed a well-oriented and intelligent 
patient with normal eranial nerve function 
except for a mild weakness of the left face 
accompanied by fasciculations. There was a 
flaccid paresis of the left lower extremity 
with loss of deep tendon reflexes but no 
sensory changes. 


Positive laboratory findings included the 
following: ESR of 100 mm/hr (Wester- 


gren); 12,800 leukocytes per cubic milime- 


ter, with a normal differential cell ceunt; 


and creatine phosphokinase level, 350 units 


Progressive Rise 
of Complement Fixation Antibodies 
to West Nile Fever 


Day of 


Hiness Herpes Mumps 


1:30 4:36 





11 280 1:30 — 130 


(normal, up to 50 units) Roentgenograms 
of the chest, spinal eclumn, and pelvis, 
ECG, and EEG were unremarkable. 

Spinal fluid opening pressure was 
normal, The fluid was ciear and contained 
94 cells per cubic millimeter, of which 46% 
were polymorphonuclear leukocytes. Pro- 
tein value was 63 mg/dl: glucose, 73 mg/dl, 
with a blood glucose level of 92 mg/dl. 
Culture was sterile. Two subsequent spinal 
taps showed an increase of protein concen- - 
tration and decrease cf total cell count. 
Serological tests for poHomyelitis, typhoid 
fever, brucellosis, leptospirosis, strepto- 
coceal infection, and syphilis were nega- 
tive, as were cultures for poliovirus. A 
significant progressive increase of comple- 
ment fixation antibodies to the West Nile 
virus established the diagnosis (Table). 
After several days of febrile illness, the 
patient’s condition gradually improved. 
The tendon reflexes could be obtained 
again, the facial weakness and fascicula- 
tions disappeared, and the generalized 
weakness lessened. The patient was dis- 
charged on the 12th day of hospitalization 
to gradually resume his previous activities, 
but he continued to suffer from weakness 
of the left leg with mild muscular wast- 


. ing. 


Eighteen months later, he was well 


except for mild diffuse reduction of muscle 
bulk in the left lower extremity but no 
fasciculations. Muscle strength and deep 


tendon reflexes were diminished. but 


sensation was normal. Motor and sensory 


conduction velocities were normal, Electro- 
myography showed abnormalities only in 
the involved extremity. Insertional activity 
was increased, with leng-duration, high- 
amplitude, and polyphasic action potentials 
compatible with motor neuron disease. 


COMMENT ` 


This case demonstrates the classical 
features of acute anterior myelitis, 
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Age seems to play an important role 
in the character of the clinical presen- 
tation. In the young, the virus causes a 
mild, self-limiting febrile illness, 
while in the aged, severe generalized 
weakness, anorexia, and muscle pain 
are prominent symptoms. Meningoen- 
cephalitis seems to be a rare complica- 
tion in the younger patients, but 
appears in 25% to 50% of the aged, 
causing severe morbidity and mortali- 
ty. | 

In the 1957 Israeli outbreak of West 
Nile fever, 16 of 49 patients more than 
65 years old developed serious menin- 
goencephalitis, which led to death in 
four. Autopsy was done on three of 
these cases, and one brain showed 
ganglion cells in various stages of 
necrosis, perivascular cuffing, promi- 


nent hemorrhages, and local edema." 


In the monkey, intracerebral inocula- 
tion of the virus chiefly caused gray 
matter involvement with nuclear ec- 
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frequently, im the olfactory .b 
cerebral cortex, granular cells: 
cerebellum, and habenular nucleus." 
Careful review cf the literatu 
suggests that this is the first repo 
case of acute anterior myelitis comp 
eating West Nile fever. In addition 
transient nuclear involvement of th 
facial nerve was present, indicatin: 
selective involvement of motor neu 
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-1-9 Perilymphatic fistulae, developing 
¿even years after stapedectomy, open a 
-communication between the perilymph 
and middle ear. These fistulae constitute 
a potential pathway for flora of the middie 
.&ar to invade the subarachnoid space by 
way of the cochlear aqueduct. Our patient 
developed pneumococcal meningitis 14 
months after stapedectomy. The history of 
-stapedectomy in a patient with meningitis 
is an indication for reexploration of the 
operative site. The appearance of fistula 
symptoms in patients who have had 
stapedectomy indicates a high risk for 
development of intracranial infection. 
(Arch Neurol 36:174-175, 1979) 








P) elayed breakdown of the operative 
^ Site following surgical proce- 
ures on the oval window can create a 
pathway of communication between 
the middle ear and subarachnoid 
.Space. In stapedectomy, the oval 
Window is opened with removal of the 
footplate of the stapes. The oval 
window is then sealed by insertion of 
.& prosthesis and connective tissue. 
Sudden changes in middle ear pres- 
Sure or trauma to the tympanic 
membrane may result in a perilymph 
fistula opening at the operative site. 
‘Such a fistula exposes perilymph of 
the inner ear to the flora of the middle 
ear with the potential for infectious 
complications. Purulent labyrinthitis 
may result, damaging the peripheral 
vestibular end organ or cochlear hair 
cells with resultant permanent senso- 
rineural hearing loss; extension of 
infection to the subarachnoid space 
may occur. A history of stapedectomy 
is highly significant in the evaluation 
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of the patient with vertigo or CNS 
infection. 
. REPORT OF A CASE 

A 63-year-old hypertensive woman was 
evaluated in September 1975 for long- 
standing, conductive hearing loss. Spon 
thereafter, she underwent stapedectomy 
and insertion of a absorbable gelatin 
sponge-wire prosthesis. The operative pro- 


cedure and postoperative course were 


uneventful, although no improvemen: in 
hearing occurred. In 1971, she had under- 
gone a right nephrectomy for chronic 
pyelonephritis and a graft of the left renal 
artery for severe hypertension, with rea- 
sonably good response. She suffered from 
intermittent claudication. 

In April 1977, she eame to the emergency 
room, having experienced a popping sound 
in the left ear after blowing her nose. She 
then developed severe vertigo with vomit- 
ing. She denied change in hearing. The 
vertigo was thought to be of a peripheral 
type, and exploratory tympanotomy was 
considered despite normal-appearing 3 
panic membranes. A computerized tomog- 
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" Meningitis Following Stapes Surgery 


Bruce D. Snyder, MD; Lawrence R. Boies, Jr, MD; Rolf F. Ulvestad, MD; Phillip A. McGuiness 


raphic (CT) scan showed a sharply defined, 
low-density lesion in the right cerebellar 
hemisphere. This was thought to be consis- 
tent with a cerebellar infarction. Explora- 
tory tympanotomy was deferred because 
of this and because of concurrent external 
otitis and gradual clinieal improvement. At 
discharge a week and a half later, the 
vertigo had cleared and the patient was 
walking. well. The differential diagnosis 
ineluded cerebellar infaretion and acute 
perilymph leakage secondary to a dis- 
lodged stapes prosthesis. 

Ten days later, the patient was readmit- 
ted with a 24-hour history of progressive 
headache and obtundation. She was febrile 
and confused and had a rigid neck. Spinal 
fluid was cloudy, with 5,000 polymorphonu- 
clear cells; glucose level, - 10 mg/dl, 
protein level, 200 mg/dl: Gram stain 
yielded Gram-positive cocci, and Dipiococ- 
cus pneumoniae grew from CSF and blood 
cultures. A second CT sean showed no 
interval change and did not enhance. With 
high doses of penicillin, she made an excel- 
lent recovery. Myringotomy later demon- 
strated purulent material and thickened 
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and its footplate and replacement 
with a prosthesis. Removal of the foot- 
plate leaves inner ear perilymph 
exposed, ard one of the functions of 
the prosthesis is to prevent leakage of 
perilymph from the oval window. A 
perilymph fistula was reported in 1.3% 
of 7,222 procedures by Harrison et al’ 
in 1970, in and 2.596 of 1,784 proce- 
dures by Hemenway et al? in 1968. The 
fistula may be evident days to weeks 
postoperatively and has been reported 
many months following operation. 
The characteristic symptoms are a 
mild and sometimes fluctuating hear- 
ing loss and vestibular symptoms 
ranging from mild dysequilibrium to 
whirling vertigo. The fistula creates a 
potential pathway for pathogens to 
reach the inner ear. The resultant 
labyrinthitis accounts for the symp- 
toms of hearing loss and vestibular 
dysequilibrium. The presence of com- 
munieation between the middle ear 
and the perilymph provides a poten- 
tial route to the subarachnoid space by 
way of the cochlear aqueduct (Figure). 
A second petential pathway for com- 
munication is through the internal 
auditory canal via perineural and peri- 
vascular spaces of the modiolus. Infec- 
tious complications can occur long 
after surgery. Matz et al’ described a 
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bü-vest old woman in — whom, 48 
months after stapedectomy, an upper . 
respiratory infection developed fol- 
lowed by ear pain, vert go, coma, and - 
death. Autopsy disclesed purulent 
meningitis caused by P pneumoniae, 
with pus present throu boat the peri- 
lymphatic spaces- | | 
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respiratory infection places l 
tient at risk for meningitis, and 
observation is Sage ree bus | 


ancihiotics are | used bur to identi 
fying an organism. In the case 
reported by Clairmont et al,° ampicil- 
lin prescribed at the onset of fistula _ 
symptoms led to transient recovery | 
followed by the development of a 
Pseudomonas s meningitis. 

The poststapedectomy patient re- 
mains at risk for an :ndeterminate . 
period. The potentialfor serious intra- . 
cranial infection in such patients must — 
be recognized. 


This investigation was supported in part: by 
grants from the St Paul-Ramsey Hospital: Medi- : 
cal Education and Research Foundation. . 


5. Palva T, Palva'A, Karja J: Fatal E x 
in a case of. otosclerosis operated upon bilaterally. ub 
Arch Otolaryngol. 95:130-137, 1872. - 

6. Clairmont AA, Nicholson WL, Turner JS: - 
Pseudomonas aeruginosa. meningitis following 
stapedectomy. id cdis 85:1076- 1088, 1975. 


Stapes Surgery—Snycer et al VATSGOO 


Electroencephalographie Absence Status 
With Minimal Behavior Change 


Richard W. Fincham, MD; Thoru Yamada, MD; Dorothy D. Schottelius, PhD: 
Sant M. S. Hayreh, MD; Antonio Damasio, MD, PhD 


* Difficulty in correlating EEG abnor- 
malities with clinical seizures is empha- 
sized in this case report of an epileptic 
patient with electrical status epilepticus 
and normal behavior. in addition, the 
usefulness of dichotic listening tests in 
the identification of subtle perceptive and 
expressive impairments is illustrated in 
this same patient at a time of noncom- 
pliance with anticonvulsant therapy. 

(Arch Neurol 36:176-178, 1979) _ 


A? epileptic patient without appar- 

^ ent seizures had concurrent elec- 
troencephalograms indicating spike 
and wave status epilepticus. These 
recordings were obtained on six sepa- 
rate occasions between May 1976 and 
July 1977. At the time of her last 
evaluation, when she was found not to 
be complying with her anticonvulsant 
therapy, the patient was tested with 
dichotic listening and was observed to 
have multiple episodes of auditory 
inattention that were not otherwise 
apparent. 


REPORT OF A CASE 


The patient is a 21-year-old woman. She 
was born following an uncomplicated full- 
term pregnancy with a normal delivery. 
Developmental milestones were attained 
in the expected manner, and she completed 
high school at age 18. She finished one year 


Accepted for publication Feb 25, 1978. 
From the Department of Neurology, Universi- 
ty of lowa Hospitals, Iowa City. . 
Reprint requests to Department of Neurology, 
University of Iowa Hospitals, Iowa City, IA 
, 52242 (Dr Fincham). 
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of junior college and has since been contin- 
uously employed at an assembly line task. 
Her medical history wzs notably unevent- 
ful There is no family history of epilep- 
Sy. 

She experienced her first seizures at age 
13; these included frequent absence attacks 
and a number of nocturnal generalized 
tonic-clonic convulsions. Her more recent 
seizures were said to be usually preceded 
by brief “nausea or lightheadedness with 
ringing in the ears.” The patient stated 
that she could see during these episodes 
but could not hear anything. Her mother 
thought that she would go “completely 
blank” in these “little trances.” Neither 
myoclonic nor atonic phenomena accom- 
panied these spells nor were ocular rota- 
tory changes apparent. She would not drop 
held objects during these episodes and 
remained standing. We were unable to 
induce any spells with hyperventilation. 
Although there are several atypical fea- 
tures,' these brief seizures seem best cate- 
gorized as simple absence attacks. 

Results of general and neurological 
examinations have been consistently mor- 
mal The patient was always alert and 
verbally fluent during each of our exami- 
nations. She followed directions promptly 
and accurately, moved about without 


impairment, and managed such tests as 
tandem gait and hopping with grace. 
Seizures were not apparent during routine 
clinical evaluations although her mother 
did witness a brief staring spell as the 
patient walked into the hospital on July 7, 
1977. A number of absence episodes 
appeared later that same morning during 
the patient's testing for dichotic listening. 
These became evident with the continuous 
attention required in this examination for 
both auditory reception and spoken re- 
sponses. They seem similar to previcusly 
described "nonanswer responses." 

Laboratory studies, which gave normal 
findings, included the following: skull x- 
ray series, static and dynamic radionuclide 
brain scans, complete blood cell counts, 
urinalysis, VDRL, antinuclear antibody 
tests, and blood chemistry series. 

Various drug regimens had been em- 
ployed since the onset of the patient's 
seizures, Initial therapy with phenobarbi- 
tal had produced drowsiness, so the drug 
was changed to phenytoin. The absence 
attacks continued at the rate of two per 
day. Ethosuximide was then tried without 
phenytoin, with a reduction of the frequen- 
cy of absence attacks to two per week. 
Nocturnal generalized tonic-clonic seizures 
recurred and phenytcin therapy was 


Correlation of EEG and Seizure Control 


Phenytoin 


Very abnormal 
Very abnormal 
Very abnormal 
Very abnormal 
Very abnormal 


Serum Level, g/ml 





Dosage, mg/Day Seizure Control* 


Multiple A/day, 1 TC 
300 


*A indicates absence seizure; TC, generalized tonic-clonic seizures. 


EEG Absence Stetus—Fincham et al 
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Fig 1 —Nearly cühtinuous, fal 3. 5-10 
4-cps delta-theta bursts with intermixed 
spike discharges, more prominent in bian- 
terior region. 


restarted. Her medications at the time of 
our initial examination included phenytoin, 
100 mg three times a day, and ethosuxi- 
mide, 250 mg three times « day. She was 
free of generalized tonic-clonic attacks and 
reported experiencing only a single ab- 
sence attack each week. She complained of 
drowsiness with this regimen, and the 
ethosuximide wes graduaÉy phased out 
while the phenytoin was increased to 400 . 
mg/day. She was. pleased with her inereas- 
ing alertness, an seizure control remained 
good (Table). The dose of phenytoin was 
later reduced to £00 mg/day because of an 
elevated serum concentratien of this drug. 
The overt seizures continued to be well . 
controlled until therapeutic compliance 

was noted te be a problem in July 1977. — 


Electroencephalographic Findings 


The EEG reccrdings were made with 
16-channel eleet-oencephabgraphs using 
the 10-20 system: of electrode placement. 
Both referential and bipolar derivations 
were employed. Photic stimulation and 
hyperventilation were undertaken, and 
sleep records were souglit bat not obtained 
with each study. The electroencephalo- 
grams (Table) were completed over an 
interval of 13 months. Al? records were 
similar, with more or less continuous 3.5- to 
4-eps spike wave discharges compatible 
with generalized electrical status epilepti- 
cus or EEG of “spike wave stupor” 
(Fig 1). 

The patient responded promptly and 
appropriately to questioning and showed 
no evidence of seizures during her EEG 
recordings, when both the electrical abnor- 
malities and behavior could be viewed 
concomitantiy. Hyperventilation produced 
no noteworthy ehanges it the patient’s 
EEG recoré or behavior. Intravenously 
given diazepam, 5 mg, did not cause any 
apparent change in either the EEG or the 
patient's behavior. Thus, the highly abnor- 
mal electroencephalograms contrasted 
sharply with the patient’s normal appear- 
ance and behavior. 


Correlation of Dichotic 
Listening With EEG Records 
and Clinical Presentation 


Tests of diehotie listening were used 
with EEG recordings to obtain a more 
discriminative measure of the patient's 
behavior during 3er electrical status. Stan- 
dard dichotic listening tasks consist of 
repetitive simultaneous bilateral auditory 
stimulation. After each pair of stimuli, the 
subject is requested to repert what he has 
just perceived. A normal subject generally 
reports the majority of stimuli given in 





Fig 2.—Top, During absent response to 
dichotic listening. Sottom, During normal 
response to dichotic listening. Note lack of 
significant difference between record- 
ings. 












































z performance “corresponding to thé ubt 
. ear” These tasks have mainly been used 
“if research although a clinical utilization 
has occasionally been proposed.’ Pure tone 
audiometry showed that the patient had 
normal hearing ability bilaterally. One 
hundred ten pairs of different words were 
presented by stereophonic earphones to the 
right and left ears separately, and the 
patient was asked to repeat the appro- 
.- priate word. Pairs of words were presented 
. at ten-second intervals; the test was scored 
by counting the total number of eorrect 
responses on each side (normal range for 
this particular test is 93 to 110 on the right 
and 85 to 110 on the left). 

The first listening test was eodipteted 
about two hours after the EEG of July 7 
and showed significantly abnormal re- 
sponses (right channel, 58; left channel, 67). 
This bilateral impairment speaks against 
lateralization of cerebral hemisphere dys- 
function and is in keeping with the bilater- 
ally abnormal EEG. During testing time 
(about 18 minutes) the patient was 
observed to be Bnrecponsive to the sound 
one period of 30 seconds, for another inter- 
. val of 40 seconds, and for two intervals of 
50 seconds. She showed no abnormalities of 
. movement, manifesting only lack of 
: response to the verbal stimuli and amnesia 
for these brief periods of unresponsiveness 
to sound stimuli. These frequent episodes 
occurred on a day when the patient's serum 
phenytoin level was 0 ug/ml. 

She returned for another EEG and 
. simultaneous dichotic listening evaluation 
` one day later. Her serum phenytoin level 
had increased to 7.5 pg/ml on this occasion. 
- No clinical episodes of absence were 
. Observed, but two separate 20-second peri- 
ods of auditory unresponsiveness again 
« took place during the test of dichotic listen- 
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E ‘ing. Concurrent EEG: ‘did i 
change in the patient’s persistent pattern 


not show any 


of electrical status (Fig 2). The total seore 
for this test of dichotic listening was with- 
in the normal range (right channel, 97; left 
channel, 89). 


COMMENT 


The “fixed and enduring epileptic 
condition” that represents status epi- 
lepticus takes two major forms: (1) 
convulsant status and (2) nonconvul- 
sive or stupor status.’ This patient is 
epileptic, but does not fit clearly into 
either category of status on the basis 
of her fundamentally normal behav- 
ior. The brief episodes of absent audi- 
tory reception and verbal responses 
that have been noted were not asso- 
ciated with any apparent change in 
the patient’s ongoing electrical status. 
Several reports have indicated spike 
and wave discharges in individuals 
without epilepsy** and have appro- 
priately suggested that epilepsy must 
be diagnosed on clinieal grounds. This 
patient is clearly epileptic, but her 
continuously very abnormal EEG 
simply did not correlate with her usual 
concomitant alert and fluent behavior 
and coordinated movements. 

Dichotic listening, by requiring 
close and continueus attention and 
response by the patient over a period 
of time, was helpful in document- 
ing'^ nand perhaps in precipitating— 
the subtle manifestations of the 
patient’s absence episodes. This test- 
ing also supported the patient’ S com- 
plaint of “hearing loss” during her 
seizures. Some of the complexities 





that may appear in disgnosing d 


treating patients with seizures are 
illustrated by this individual. 


This study was supported in part by grant 
RR-59 from the General Clinieal Research Center 
Program, Division of Research Resources, Na- 
tional Institutes of Health. 
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Letters to the Editor 


Herpes Zoster Ophthalmicus 


To the Ecater.—The article by Pratesi 
et al in the ARCHIVES (34:640-641, 1977) 
illustrates well the intracranial arteri- 
tis that may complicate herpes zoster 
ophnthaumzus (HZO) We take issue 
with the suthors’ statement that "the 
Cinical pi- ture of a hemispheric stroke 
a "ew weeks following HZO is well 
enough established that angiography 
can be a-eided in the future.” The 
fehowing report illustrates that all 
cases cf nemiplegia occurring after 
HZO may net be secondary to herpes 
vasculitis and that angiography still 
plays an important role in the differ- 
entiation «f these various conditions. 


Repor- of a Case.— & 74-year-old woman 
aad HZO develop in the right eye, which 
was responsive in part to a snort course of 
steroids. Two to three weeks later she 
pecame letaangic. complained of diffuse 
headache, and a short time leter left-sided 
weakness develeped. Examination re- 
vemed a btkargic, disoriented woman 
whese-ewes were tomically deviated to the 
right. Left lewer facial weakness was 
evident. Tome was imcreasec on the left, 
anda lef hemiparesis-was present. Muscle 
stretch reflexes were increased on the left 
with a Babirski's sign on that side. Extinc- 
tion of the | ftside to double simultaneous 
stimulation was present, as was anosogno- 
sig and zutetcpagnosia. An EEG showed 
diffuse thets siow:ng with a right fronto- 
parietal dela rhythm Her ESR was 81 
mm hr, an- lumbar puncture revealed 
clear acejul.r CSF with a ncrmal glucose 
value and = protein level cf 77 mg/dl. 
Paneerebral angiography revealed no evi- 
dence of -aseulitis ner was there any mass 
eect, but there were ulcerated plaques 
present in both internal carotid arteries, 
just above th»carotid bifurcation, with 80% 
te 9995 stenesis of each vessel. Findings 
from a temporal artery biopsy specimen 
were norma, amd the patient's condition 
gradually impreved over the next two 
weeks, but sae was left with residual left- 
sided weekness. 

Cemmen.—The initial elinical im- 
pressions were that this patient had 
either herpes arteritis, granulomatous 
angiitis, or herpes zoster encephalitis. 
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However, it seems quite clear that she 
must have suffered an embolic stroke, 
not related to the HZO, but rather to 
her extracranial cerebrovascular dis- 
ease, a fact we would not have known 
if angiography had not been per- 
formed. 

Also, the association between HZO 
with hemiparesis and granulomatous 
angiitis of the CNS is not clear, 
although there is evidence that sug- 
gests that the latter may be secondary 
to herpes virus. Five of the 33 
patients described to date with granu- 
lomatous angiitis have had coexistent 
herpes virus infections, and herpes 
virus-like particles were isolated from 
the brain of one patient who did not 
have a herpetic infection.' Granuloma- 
tous angiitis tends to affect smaller 
blood vessels than does HZO vasculi- 
tis, but this may, perhaps, depend on 
the stage and age of the herpetic 
process. 

Although it would seem that the 
majority of cases of HZO with hemi- 
paresis are probably due to an intra- 
cranial vasculitis, looking for other 
potentially treatable lesions or truly 
documenting the vasculitis can only be 
done with the assistance of angiogra- 
phy (computerized tomographic scan- 
ning does have a role), and since all 
cases are not “typical” we think that 
angiography does have an extremely 
important role in the evaluation of the 
patient who has delayed hemiparesis 
following HZO. 

F. M. VINCENT, MD 
J. K. SULLIVAN, MD 
Div Neurol 

Dept Medicine 


Dartmouth Med School 
Hanover, NH 03755 


1. Vincent FM: Granulomatous  angiitis. 


N Engl J Med 296:452, 1977. 


In Reply.—We did not intend to imply 
that cerebral angiography was con- 
traindicated in this clinical situation; 
for every patient the physician must 
weigh the risks vs the benefits of this 
diagnostic procedure. One of the risks 


is a malpractice claim. We would 
appreciate Dr Vincent as an expert 
witness in the half-million dollar suit 
that has resulted from the angio- 
graphic reaction described in our 
report. 

FRANK R. FREEMON, MD 

Neurology Service 


Nashville Veterans Administration Hospital 
Nashville, TN 37203 


Meningioma With Creutzfeldt-Jakob 
Disease 


To the Editor.—We describe a patient 
with coinciden: Creutzfeldt-Jakob dis- 
ease (CJD) and frontal meningioma in 
whom the presence of a mass lesion 
was thought to account for the 
patient's symptoms and delayed the 
diagnosis of CJD. 


Report of a Case.—A 78-year-old woman 
had a rapid onset of bifrontal headaches, 
with progressive dementia and ataxic gait 
without incontinence. Examination showed 
inappropriate behavior, shuffling gait, no 
papilledema, and mild left-sided weakness 
without Babinski’s signs. Skull roentgeno- 
grams disclosed a 4 x 4 x 4-cm mineral- 
ized spherical lesion in the right frontal 
region, which on angiography was seen as 


Fig 1.—Right carotid angiogram showing 
right-sided rounded calcified avascular 
mass, with shift of anterior cerebral artery 
to left side of midline. 
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Fig 2.—Microphotograph of cerebral cor- 
tex showing spongiform changes and 
neuronal degeneration (hematoxylin-eosin 
stain, x 250). 


an avascular mass shifting the anterior 
cerebral artery to the left (Fig 1). A menin- 
gioma was removed. Postoperatively, the 
patient's condition deteriorated with in- 
creasing confusion, incontinence, inability 
to walk, generalized spasticity, myoclonic 
activity, and bilateral Babinski’s signs. 
Cerebrospinal fluid showed elevated pro- 
tein with no cells. Electroencephalogram 
displayed continuous generalized high volt- 
age sharp ô- and spike-wave discharges 
with periods of electrical suppression. A 
brain biopsy specimen showed neuronal 
loss with spongiform changes consistent 
with the diagnosis of CJD (Fig 2). 
Comment.—Creutzfeldt-Jakob dis- 
ease (transmissible virus dementia!) 
was regarded as a “degenerative” 
disease until Gibbs et al* transmitted 
it experimentally in the chimpanzee. 
Duffy et al? reported its transmission 
to a human by corneal transplant. 
Since then, human transmission has 
been recorded by others.*-* 
Association of CJD with other 

disorders has been reported.'* This 
case report is another example of such 
a situation with initial difficulty in 
the differential diagnosis of demen- 
tia. It also reminds us to observe 
precautions? while investigating a 
case of dementia. 

S.M.S. HaAvnEH, MD 

D.E. McDoNNELL, MD 

C.A. ASCHENBRENER, MD 

Dept of Neurol 


Univ of Iowa Hospitals 
Iowa City, IA 52242 


1. Roos R, Gajdusek DS, Gibbs CJ Jr: The 
clinical characteristics of transmissible Creutz- 
feldt-Jakob Disease. Brain 96:1-20, 1973. 

2. Gibbs CJ, Gajdusek DC, Asher DM, et al: 
Creutzfeldt-Jakob disease (spongiform encepha- 
lopathy): Transmission to the chimpanzee. 
Science 161:388-389, 1968. 

3. Duffy P, Wolf J, Collins G, et al: Possible 
person-to-person transmission of Creutzfeldt- 


180 Arch Neurol—Vol 36, March 1979 


e - uw Ww 


Jakob disease. N Engl J Med 290:692-693, 1974. 

4. Gajdusek DC, Gibbs CJ Jr, Earle K, et al: 
Transmission of subacute spongiform encepha- 
lopathy to the chiampanzee and squirrel monkey 
from a patient with papulosis maligna of Kóhl- 
meier-Degos, in /niernational Congress Series 
No. 319. Amsterdam, Excerpta Medica, 1974, pp 
390-392. 

5. Bernoulli C, Siegfried L, Baumgartner G, et 
al: Danger of accidental person-to-person trans- 
mission of Creutzfeldt-Jakob disease by surgery. 
Lancet 1:478-479, 1977. 

6. Taub RD, Gajdusek DC, Gibbs CJ Jr: Trans- 
missible virus dementia: The relation of trans- 
missible spongiform encephalopathy to Creutz- 
feldt-Jakob disease. aging, dementia and cere- 
bral function. In: Kinsbourne M, Smith L (eds): 
Aging and Dementra. Flushing, NY, Spectrum, 
1977, pp 91-146. 

7. Gajdusek DC: Unconventional virus and the 
origin and disappearance of Kuru. Science 
197:943-960, 1977. 

8. Gajdusek DC, Gibbs CJ Jr, Asher DM, et al: 
Precautions in medical care of, and in handling 
material from, patients with transmissible virus 
dementia (Creutzfeidt-Jakeb disease). N Engl J 
Med 297:1253-1258, 1977. 


Febrile Seizures 


To the Editor.—From our discussions 
with thousands of physicians during 
the past four decades, we have learned 
that a major concern relative to “fe- 
brile convulsions” is that such attacks, 
particularly if recurrent, often result 
in intellectual impairment or mental 
retardation. This notion, which is 
based largely on investigations that 
included significant numbers of sub- 
jects who were neurologically abnor- 
mal before the initial convulsion or 
whose seizures were associated with 
acute cerebral disorders such as 
meningitis or encephalitis, has 
prompted some clinicians to immedi- 
ately institute prolonged daily anti- 
convulsant drug therapy, usually phe- 
nobarbital, in all children whose first 
seizure is assoeiated with an elevation 
of temperature, including simple fe- 
brile convulsions, 

Therefore, we are writing to compli- 
ment Ellenberg and Nelson (ARCHIVES 
35:17-21, 1978) for their excellent 
comprehensive, controlled study that 
demonstrated that "...febrile sei- 
zures, initial or recurrent, are not like- 
ly to cost the child a measurable decre- 
ment in intelligence or early academic 
achievement.” To our knowledge, this 
is the first investigation that exam- 
ined through standardized testing 
procedures the subsequent intellectual 
performance of children who were 
neurologically and developmentally 
normal prior to an initial febrile 
convulsion that was unassociated with 
any cerebral mfection or neurological 
illness. The findings of their investi- 
gation, which are in accord with our 
previous clinical observations that 


simple febrile convulsions are not 
associated with subsequent demon- 
strable evidence of brain damage,” 
should certainly allay to a great 
extent the anxiety concerning febrile 
convulsion-induced intellectual defi- 
cit. It was especially reassuring to 
note that the intellectual performance 
of the children with febrile convul- 
sions studied by Ellenberg and Nelson 
was affected by only one factor, ie, 
their neurological and developmental 
status prior to the initial seizure. 
Although we did not routinely use 

standard instruments to examine in- 
tellectual status, we have by means of 
questionnaire or personal interview or 
both followed during their entire seho- 
lastic careers a large group of patients 
who experienced simple febrile eon- 
vulsions in early childhood, and we did 
not observe an elevated incidence of 
academic deficiency. In fact, none of 
our patients who were developmental- 
ly, intellectually, and neurologically 
normal before their first simple 
febrile convulsion showed a deteriora- 
tion in mentality as a result of such 
convulsive episodes, whether single or 
recurrent. 

S. LIVINGSTON, MD 

L. L. PAuLI, MD 

L. PRUCE 

1039 St Paul St 

Baltimore, MD 21202 


l. Livingston S: Seizure disorders, in Gellis SS, 
Kagan BM (eds): Current Pediatric Therapy. 
Philadelphia, WB Saunders Co, 1966, pp 95-109. 

2. Livingston S: Comprehensive Management 
of Epilepsy in Infancy, Childhocd and Adoles- 
cence. Springfield, Ill, Charles C Thomas Publish- 
er, 1972, p 30. 


Acute Transitory Cerebellar 
Dysfunction Associated With 


Piperazine Adipate 
To the Editor.—The side effects of 
piperazine administration, recom- 


mended therapy for Ascaris lumbri- 
coides and Enterobius vermicularis 
(pinworm) infestations,” include gas- 
trointestinal, allergic, and neurologi- 
cal manifestations. Neurotoxicity is 
very unusual in adult patients with 
normal renal function receiving prop- 
er dosages of the drug. We describe a 
normal adult patient with the acute 
onset of cerebellar dysfunction follow- 
ing piperazine therapy. 


Report of a Case.—A 33-year-old, 55-kg 
woman was hospitalized because of dizzi- 
ness, clumsiness, and gait instability. The 
patient was completely healthy except for 
a recently diagnosed pimworm infestation. 
Antihelminthie treatment was 600 mg of 
piperazine adipate to be taken four times a 
day for seven days. Soon after the inges- 
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tion of 1 20€ mg, accasional vomiting devel- 
oped as we! as the symptoms just noted. 

Neurotogscal examination revealed bilat- 
erally symmetric hypotonia, dysdiadocho- 
kinesis end dysmetrie with past pointing, 
and a considerably ataxic gait. Higher 
mental function, cranial nerves, deep and 
superficial sensation, motor strength, and 
muscle svrexch reflexes were all normal. No 
pathologīca reflexes were demonstrated. 
Results of seneral physical examination, 
including fasduscopy. were normal. Re- 
sults of blood chemistry tests, including 
BUN and ver enzymes, and urinalysis 
were norma. The findings for CSF exami- 
nation amd he EEG were normal. 

Piperazin- therapy was discontinued on 
admission and the patient's condition 
rapidly impeoved. Four days after admis- 
sion. all evicence of cerebellar dysfunction 
had resolrec 

Commene—This case demonstrates 
that pipe-zzine therapy must be 
considered m the differential diagno- 
sis of the acute onset of cerebellar 
dysfuncdoa. In addition to dizziness 
and cerebellar dysfunction,?* as noted 
in our pétient, other neurological 
complieztiers attributed to piperazine 
include a s-nse ef detachment,“ poor 
eoncentraton and memory distur- 
bances; wsual abnormalities, myo- 


 elonus,' exacerbation of epilepsy,’ and 


EEG changes durmg administration 
in childrer." Piperazine should be 
used cautiously in patients with renal 
failure! er aepatomegaly and conges- 
tive heart ^aidure." Avoidance of its 
use in patients with preexisting neu- 
rological dBease” aspecially epilep- 
sy,' also seems warranted. 

J. R. BERGER, MD 

M. GroBUs, MD 

E. MELAMED, MD 

Dept Neurol 

Hadassah Univ Hosp 

Jerusalem 
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Vocal Cord Paralysis 


To the Editor.-During the past sev- 
eral years, I have been using a cranial 
nerve sign that has some value in the 
diagnosis of vocal cord paralysis. To 
my knowledge, it has never been 
described before. I have named it the 
reduction of vocal cord vibration. The 
vocal cords adduct and vibrate during 
a prolonged e sound. Palpation of 
these vibrations can be done by apply- 
ing slight pressure, with the fingers 
close together, on the superior part of 
the anterior triangle of the neck. This 
triangle is bounded in front by the 
midline of the neck, behind by the 
anterior border of the sternomastoid 
muscle, and its base is formed by the 
lower margin of the body of the 
mandible. The examiner feels the 
vibration on one side of the neck and 
compares it with the one on the oppo- 
site side. If the vocal cords are normal, 
the vibrations are equal on both sides. 
However, if there is a vocal cord paral- 
ysis, a considerable reduction of vibra- 
tions will be noted on the ipsilateral 
side of the neck. This sign should be 
considered a simple, fast, reliable 
bedside finding that indicates the 
need for a more detailed examination 


of the larynx by visualization. 
J. L. Mepina, MD 
Neurol Section 
Medicine Service 
Residencia Sanitaria S.S. 
“F, Zamacola” 
Cadiz, Spain 


Creutzfeldt-Jakob Disease in 
Argentina 


To the Editor.—Creutzfeldt-Jakob dis- 
ease has been rarely reported below 
the 37th parallel,’ with very few cases 
from Latin America and Argentina. 
We report three cases diagnosed with- 
in a three-year period in a Community 
Hospital in Argentina. To our knowl- 
edge, there have been only six other 
cases reported from Argentina since 
1945.?-* 

Diagnosis was made mainly on the 
basis of typical pathologic findings on 
CNS tissue obtained either by biopsy 
or autopsy. Additional support was 
obtained from EEG, clinical findings 
and evolution, neuroradiologie and 
laboratory studies. 


Report of Cases.—CASE 1.—A 75-year-old 
woman had a one-month history of gait 
disturbance, mental deterioration, and 
right-sided hemiparesis. Symptoms steadi- 
ly evolved to a full-blown dementia with 
incontinence, generalized. seizures, and 
myoclonus. She died three months after 
clinical onset. All studies were noncontrib- 
utory except the EEG, which showed disor- 
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ganization and superimpesed triphasic 
waves. Biopsy and autopsy material con- 
firmed the diagncsis (Figure). 

CASE 2.-A man, agec 67 years, had a 
history of mental deterioration evolving 
during a four-year period. He finally 
became demented, bedridden, and inconti- 
nent. There were bilateral extensor plantar 
responses and rig dity. Ee died four years 
after the onset of symptoms. All studies 
were noncontributory except for a pneu- 
moencephalogram, which showed moderate 
ventricular enlargement. Biopsy tissue 
confirmed the diagnosis. 

CasE 3.—An Argentine bern man, aged 
75 years, experienced gait disturbance, 
personality changes, anc speech changes 
about one year prior to admission. He 
finally became dementec, bedridden, and 
incontinent. Atrophy of interosseus mus- 
cles of both hands developed. Routine labo- 
ratory studies were noncontributory. The 
EEG showed findings similar to case 1. 
Because ventriculer enlargement was seen 
on pneumoencephalography, a shunt was 
placed, but there was no improvement. He 
died two years after onset of symptoms. 
Analysis of biopsy specimen tissue con- 
firmed the diagnosis. 


Comment.—The main geal of this 
presentation is to emphasize the need 
for epidemiologi- studies and a more 
aggressive policy to study patients 
with dementia end neurclogie signs. 
The finding of three cases in five 


years gives support to these needs. 
GUILLERMO NOGUEIRA, MD 
ALBERTO SUNDBLAD, MD 
Oscar GoMEz-MauiNA, MD 
Hospital Privado de Comunidad 
7600 Mar del Plaza, Argentina 
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." Parkinson's Disease: Neurophysiological, Clinical 
and Related Aspects, edited by Fathy S. Messiha 
and Alexander D. Kenny, $29.50, New York, 
. Plenum Press Inc, 1977. 


. This book comprises a series of 
- papers presented at a conference on 
Parkinson's disease in late 1976. The 
proceedings constitute a readable and 
up-to-date discussion on recent devel- 
opments in the physiology and phar- 
 maeology of extrapyramidal disorders 
and on problems of diagnosis and 
treatment. We particularly enjoyed 
. Dr Duvoisin's chapter on diagnosis 
and treatment that is remarkable not 
only for its clarity but for the empha- 
. Sis, complete with picture, on the 
phenomenon of “striatal toe," com- 
monly misinterpreted as a Babinski 
sign. Unfortunately, the picture (on p 
184) is marred by a typographic error 
. in the legend. Other usually neglected 
. aspects of parkinsonism are here 
. discussed, such as the presence of scol- 
.1osis and of painful cramps, the 
: complaints of thermal paresthesia and 
edema, and there is, in addition, a 
thorough discussion on differential 
diagnosis. 

Other interesting chapters include 
Dr Fahn's, on management of hyper- 
kinetie disorders, and Dr Frigyesi's on 
the almost mutually exclusive presen- 
tations of parkinsonism and epilepsy. 
Treatment is discussed in a specific 
paper (Dr Calne's), but discussions on 
several of its aspects appear at the 
end of other presentations. 

The production of this book leaves 
much to be desired and its price is 
clearly exhorbitant. 

ANTONIO R. DaMasio, MD 
Iowa City 


Neurology of Pregnancy, vol 7 in Major Prob- 
lems in Neurology, by James O. Donaldson, 271 
pp, with illus, $19.50, Philadelphia, WB Saunders 
Co, 1978. 

In 1976, according to the Center for 
Disease Control, Atlanta, there were 
. 8,162,000 pregnancies resulting in live 
births in a population of 48,109,000 
women aged 15 to 44 years in the 
United States despite the availability 
of the pill, therapeutic abortion 
(1,180,000 in 1976), tubal ligation, and 
vasectomy. The pregnant woman, 
throughout her pregnancy, may pre- 
sent a welter of neurological problems 
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that challenges the experience of most 
neurologists. Donaldson has written a 
book that fills a large void in the 
neurological literature. In it he has 
brought together references from 
medical, neurclogieal, and obstetrical 
sources that cover the common, 
uncommon, and rare neurological 
complications of pregnancy. Follow- 
ing an introductory chapter on the 
neuroanatomy of reproduction, there 
are chapters on all standard neuro- 
logic problems including neuropathy, 
muscle disease, movement disorders, 
and multiple sclerosis. The chapter on 
cerebrovascular disease has a particu- 
larly good seetion on the diagnostic 
considerations of uncommon condi- 
tions peculiar te pregnancy, and 
covers the practical management of 
subarachnoid hemorrhage very well. 
Organization of topics emphasizes a 
logie of thought in management of 
problems tha: reflects both personal 
experience and scholarly investiga- 
tion. His opposition to the use of 
magnesium sulfate as a treatment for 
eclampsia will not find many cham- 
pions in obstetrical circles, but his 
arguments are well reasoned. None- 
theless, for the obstetrician who 
frequently faces neurological prob- 
lems and for anyone in the practice of 
neurology or neurosurgery who is 
ealled, from time to time, into the 
unfamiliar realm of pregnancy, this 
book is an excellent resource. 

JAMES J. CORBETT, MD 

lowa City 


Cocaine and Other Stimulants, edited by Everett 
H. Ellinwood, Jr, and M. Marlyne Kilbey, 721 pp, 
$49.50, New York, Plenum Press, 1977. 

This is the 21st volume of the excel- 
lent series Advances in Behavioral 
Biology. Much of the material con- 
tained in the book was presented at a 
conference on contemporary issues in 
stimulant research held at Duke 
University Medical Center in Novem- 
ber 1975. The volume contains 36 arti- 
cles written in an easy, readable style. 
Most include introductory, methods, 
results, and discussion sections. The 
lengths of fhe various reports are 
quite evenly balanced, averaging 20 
pages. 

The volume begins with an excel- 


lent review of cocaine by Van Dyke 
and Byck. This is followed by a series 
of articles relating to basic mecha- 
nisms of neurotransmission in the 
CNS, then in turn by excellent 
researeh summaries of the distribu- 
tion, metabolism, and behavioral re- 
sponses of cocaine, amphetamine, and 
related compounds. There are several 
excellent articles on behavioral test- 
ing methods and the influence of 
stimulants, as well as reports of 
studies utilizing monkeys and hu- 
mans. There are ten articles outlining 
various properties of these drugs in 
man, including effects after intranas- 
al application, physiological and be- 
havioral effeets of cocaine, and phar- 
moeokinetic information. The volume 
closes with an excellent summary by 
Griffith of the structure activity rela- 
tionships of several amphetamine 
drugs in man. The volume does not 
contain a question-and-answer sec- 
tion, but is well indexed by author and 
by subject. 

The various contributions are well 
written and show evidence of clear 
directions to authors and careful edit- 
ing. Refereneing is ample. This sym- 
posium is an important, concentrated 
update to mid-1975 cf both conceptual 
and practical aspects of knowledge 
concerning these important drugs and 
chemicals. Cocaine and Other Stimu- 
lants is recommended for its broad, 
comprehensive, and readable presen- 
tation of this rapidly advancing area 
of neurobiology. 

JOHN PAUL LONG, PHD 
Iowa City 


Anticonvulsants, vol 15 m Medicinal Chemistry, 


edited by Julius A. Vida, 938 pp, with illus, New 


York, Academie Press Inc, 1977. 


Although this book was written 
specifically for the medicinal chemist, 
other individuals mterested in the 
treatment of epilepsy should find it of 
value. The. first chapter provides an 
historical overview of the advances in 
anticonvulsant drug development. 
Chapter 2 provides an overview of the 


clinieal aspects of epilepsy, with 


emphasis on the classification of 
seizures, a brief discussion of the 
neurochemistry and neurophysiclogy 
of seizures, a short section on the 
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| Chapter 4 summarizes the physiologi- 
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M „Essays on Kurs. edited sy R.W Hornabrook, 
150 £ 850, Cxford, E Egiand, E.W. Classey, 





. Kuru is a disappearing disease of 
great relevaree to modern neurology. 
The multidis: iplmary essays of this 
volume were orepared for the Sympo- 
sium on Kurt heid in connection with 
the 1970 mesting of the Australian 
and New Zeasane Association for the 
Advancement of Science in Port 
‘Moresby, New Guinea. Some of the 
grticleshave been updated to a limited 
€xtert. Áspeets of the geography, 
ethnography, epidemiology, neurolo- 
gy, Virology, and pathology of the 
ease are presented. often in a fasci- 
mati ET. The reviews were 
deve oped as de 
To their fields and i in many eases this 
is: 80. 
The anthrəpology of the kuru 
‘region is thoresgEly coverec by Glasse 
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and Lindenbaum. The topic of kuru 
sorcery is especially well reviewed, 
although the adaptive value of this 
behavior is not stressed. As stated by 
Lindenbaum, the Fore people believe 
that kuru results from the activity of a 
sorcerer, who steals some discarded 
personal item (ie, food, clothing, hair 
or nail clipping, feces), performs an 
appropriate ritual over the material, 
and buries it. As it rots, the intended 
victim’s health progressively worsens. 
In an attempt to lessen the chance of 
acquiring the disease, the Fore people 
hide such items as food scraps, 
menstrual blood, placenta, and umbili- 
cal cord. Increased kuru deaths have 
resulted in “social quarantine,” with 
previously friendly groups isolating 
themselves from each group. The 
adaptive value of such behavior in 
terms of infectious disease is obvious. 
Unfortunately, this tightening of per- 
sonal boundaries did not extend to a 
more intimate ritualistic activity: con- 
sumption of the brains of deceased 
relatives. 

Although the relationship of canni- 
balism to kuru is extensively reviewed 
in this work, it is not er?tically evalu- 
ated. The complete linkup of canni- 
balism and kuru has never been 
convincingly demonstrated. The possi- 
bility that cannibalism may not be the 
sole mechanism for the transmission 
of the disease is not discussed in this 
volume. Furthermore, theories have 
been developed suggesting that the 
transmissible agent of kuru may be 
maintained by verticle transmission 
in the genome in a noninfectious 
form. Important aspects of the ritual 
itself, such as the smearing of brain 
on the skin and the preparation and 
cooking of the brain, also are not 
discussed. 

A ehapter by Hornabrook on the 
disease provides an excellent clinical 
review. Although kuru was first 
thought to resemble "paralysis agi- 
tans," subsequent work has estab- 
lished the predominance of signs of 
cerebellar rather than basal ganglia 
dysfunction. It is of interest to note 
the occurrence of deterioration of 
mental funetions with memory loss, 
disorientation, and language and af- 
feet disturbances. These manifesta- 
tions of the disease have not received 
much attention. A section on attitudes 
to illness is especially fascinating. 

Pathological studies of kuru are 
reviewed by Beck and Daniel. Unfor- 
tunately, studies of natural or experi- 
mental kuru utilizing electron micros- 
copy are not included. 

The epidemiology of the disease is 
extensively discussed by Mathews. It 





is of — interest to note ` that 

although the mean incubation period 
may be in the range of one decade, 
current cases must have had an incu- 
bation period o? 20 to 30 years (assum- 
ing transmission vis cannibalism, a 
practice that stopped in the 1950s). 

Gajdusek, Alpers, and Gibbs cover 
epidemiological and virelogical stud- 
les in an excellent -eview covering 
the extraordinary qualities of this 
unusual transmissible agent, The rela- 
tionships between kuru, Creutzfeldt- 
Jakob disease, scrapie, and transmis- 
sible mink eneephalepathy are dis- 
cussed; the authors Lypothesize that 
the same agent is responsible for all of 
these disease processes. 

This work contains multidisciplin- 
ary reviews of value tc everyone inter- 
ested in this exciting area. Unfortu- 
nately, due to the greet delay in publi- 
cation, there is little new material 
included. Those alreedy working in 
the field will find the work valuable 
only as a summary of important past 
developments. Those who have not 
actively followed this area will find 
this book quite fascinating. 

The discovery of transmissible 
agents in association with diseases of 
the nervous system thought to be “de- 
generative” has revo.utionized mod- 
ern neurology. This was recognized in 
the award of the Nobel Prize in Medi- 
cine to D. Carleton Gejdusek in 1976. 
The long-range implications of this 
discovery are enormous, and may very 
well extend beyond ths boundaries of 
CNS degenerations. 

ROBERT P. FRIEDLAND, MD 
Bronz, NY 


Manual of Basic Neuropethology, ed 2, by 
Raymond Eseourolle and Jacques: Poirier, $10.95, 
242 pp, with illus, Phiadelphia, WB Saunders Co, 
1978. 

This is the second edition of the 
English translat:on of Eseourolle and 
Poirier’s manua. of meuropathology. 
The quality of text and illustrations, 
the clarity of organization, and the 
fluent translation have made this 
manual a great success. We predict 
the new edition vill me-t with an even 
more favorable receptior. The text 
has been extensively revised, particu- 
larly in the chapters dealing with 
neuromuseular disorders, infectious 
diseases, and genetic and metabolie 
disorders. The former chapter on 
neuropathologie techniques is now a 
useful appendix placed at the end of 
the volume. This mamual is highly 
recommended for residents in neurol- 
ogy and neurosurgery. 

ANTONIO R. Damasio, MD 
Iowa City 
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Calendar and News 








Annual Meeting, American Medical Electroencephalograph- 


le Association, Biltmore Hotel, Santa Barbara, Calif 


Symposium on "Long-term Effects of Neuroleptics," Monte- 


Society of Neurological Surgeons, San Antonio, Tex 
Central Association of Electroencephalographers, Lexing- 


The American Association of Neurological Surgeons, 
The American Academy of Neurology, Marriott Hotel, 
Language and Communication in the Elderly, Colonnade 
The Ninth International Symposium on Cerebral Blood Flow 


International Symposium on Multidisciplinary Aspects of 


Brain Tumor Therapy, Gardone Riviera, Brescia, Italy 


European Society for Stereotactic and Functional Neuro- 


* 
1979 CALENDAR OF MEETINGS 
March 8-10 
18-21 
| Carlo, Principaute de Monaco 
28-31 
30-31 
ton, Ky 
April 22-26 
Century Plaza Hotel, Los Angeles, Calif 
283-28 
Chicago 
May 4-6 
Hotel, Boston 
28-June 1 
and Metabolism, Tokyo 
June 8-10 
July 12-14 
| surgery, Paris 
21-31 


R. J. Joynt, President of Board.— The 
American Board of Psychiatry and 
Neurology, Ine (ABPN), elected the 
following officers for 1979: president, 
Robert J. Joynt, MD; vice-president, 
Mare H. Hollender, MD; secretary, 
Richard M. Steinhilber, MD; treasur- 
er, Melvin D, Yahr, MD; and executive 
committee member at large, Dewey 
K. Ziegler, MD. 

The 1978 ABPN president, Dr Ches- 
ter M. Pierce, completed his eight- 
year term on the board on Dec 31, 
1978. The Board of Directors elected 
Dr Carolyn Robinowitz to replace 
him. 


Symposium on Clinical Neurology.— 
The Second Annual Symposium on 
Contemporary  Clinieal Neurology 
sponsored by the Vanderbilt Universi- 
ty School of Medicine will be held July 
20-29 at Palmetto Dunes Hyatt 
Resort, Hilton Head Island, SC. Pro- 
gram chairman is Gerald Fenichel, 
MD. For information contact Vander- 
bilt Continuing Education, 305 Medi- 
cal Arts Bldg, Nashville, TN 37212. 


International Symposium on the Ac- 
tions of Taurine on Excitable Tissues.— 
The symposium will be held at the 
Sheraton-Valley Forge Hotel, King of 
Prussia, Penn, April 23-24, 1979. It has 
been organized by Drs S. I. Baskin, 
J. J. Koesis, and S. W. Schaffer. For 
information contact Dr S. I. Baskin, 
Department of Pharmacology, Medi- 
eal College of Pennsylvania, 3300 
Henry Ave, Philadelphia, PA 19129. 
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International Congress of Sleep Researck, Tokyo 


American EEG Society—Call for Pa- 
pers.— Abstracts must be received by 
May 25. The meeting will be held Sept 
19-21, 1979. For information write 
Roger Q. Craceo, MD, Program Chair- 
man, American EEG Society, Depart- 
ment of Neurology, Box 35, SUN Y— 
Downstate Medical Center, 450 Clark- 
son Ave, Brooklyn, NY 11203. 


Seventh Neuromuscular Disease Sym- 
posium.—The Seventh Neuromuseular 
Disease Symposium will be presented 
by the Departments of Neurology and 
Physical Medicine, Baylor College of 
Medicine, Mareh 29-31, 1979. For 
information contact Office of Con- 
tinuing Education, Baylor College of 
Medicine, Texas Medical Center, 
Houston, TX 77030. 


Foundations’ Fund Fellowships.—The 
Foundations’ Fund for Research in 
Psychiatry announces support for 
scholars on sabbatical leave. The 
sabbatical must be spent away from 
the home institution at an interna- 
tionally recognized institution. 

Applications are open to investiga- 
tors who ho!d full-time positions in 
professional schools and graduate de- 
partments of universities or equiva- 
lent institutes. Applicants must be US 
or Canadian citizens or permanent 
residents. 

The deadline for applications is May 
1 of the year preceding the proposed 
sabbatical. For information contact 
Foundations Fund for Researeh in 
Psychiatry, 100 York St, New Haven, 
CT 06511. 









Practical! Neuro-ophthalmology for 
the Clinician.—This will be the subject 
of the University of Pennsylvania 
Alumni Ophthalmological Association, 
at its annual meeting on May 10-12, 
1979. Guests are William S. Hoyt, MD, 
Simmons Lessell, MD, and Richard 
Sogg, MD. The Francis Heed Adler 
Lecture will be given by Melvin G. 
Alper, MD. For infermation contact 
David M. Kozart, MD, Scheie Eye 
Institute, 51 N 39th St, Philadelphia, 
PA 19104. 


International Sympesium on Muitidis- 
ciplinary Aspects of Brain Tumor Thera- 
py.—The symposium, sporsored by the 
Brain Tumor Study Group, Fonda- 
zione Giovanni Lerenzini, N.C.L- 
N.LH., University of Pavia, will be 
held June 8-10, 1979, at Gardone 
Riviera, Brescia, Italy. For informa- 
tion contact Fondazione Giovanni 
Lorenzini, Via Monte Napoleone, 23. 
20121 Milan, Italy. 


Southern EEG Societv.—The annual 
meeting and special course will be 
held in New Orleans, Oc: 25-27, 1979. 
For information contact Lawrence T. 
Ch'ien, MD, St Jude Children’s Re- 
search Hospital, 332 N Lauderdale, 
Memphis, TN 38101. 


Fulton Society Symposium on Neuro- 
peptides.—An international sympo- 
sium on “Neuropeptides in the Brain” 
will be held Oct 3, 1979, just preceding 
the meeting of the American Neuro- 
logical Association in St Louis. For 
information contact Prof Dr Victor 
Soriano, Calle Buenos Aires 363, Mon- 
tevideo, Uruguay. 


New Officers of American EEG Soci- 
ety.-The American EEG Society an- 
nounees the following officers for 
1978-1979: president, Pierre Gloor, 
MD, Montreal, president-elect, Rich- 
ard N. Harner, MD, Philadelphia; 
secretary, Jack D. Grabow, MD, 
Rochester, MN; and treasurer, Milton 
Tarlau, MD, Forest Hills, NY. 

The Society will hold its annual 
meeting at the Marriott Hotel in 
Atlanta, Sept 19-21. 1979. The annual 
course in clinieal EEG will precede the 
meeting. 

All inquiries concerning member- 
ship, AMA-approved courses, meet- 
ings, submission of abstracts, the 
Hans Berger Award for young inves- 
tigators, and "Guidelines in EEG," 
should be addressed to the Society's 
Executive Office 88288 Glenn Ave, 
Willoughby, OH 44094; telephone: 
(216) 942-9267. 
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Spo! ts | Publications 


Med cai health cere for athletes can be only as beneficial 
as it is current. Wih the more sophisticated perform- 





ances wnics are evident in all fields of sport, it is vital 
that your remai 3 





sbreast of recent developments in 





The AMA F tness and Sports Publications will enable you 
to provide fe scund health care and supervision necessary 
to bd pace wit? medical problems unique to sports. 
t find them : to be extremely helpful for treating 
orts-minded patients, whether they are week-end 
rs. professionals, or young superstar hopefuls. 

*y : medical sports authorities, these references 
Cu di DRdrtaet optimum health care practices in 

ts arena. 










1. Sports: and Physical Fitness: JAMA Questions and 5. The Medical Aspects of Sports: 16 








z. Standard dorm 


(CP p-2a9) $30 


Answers (29-294! $1.50 

Readily azeess bie guide on physical fitness and 
sports mediche Significant questions concerning 
athletics end exercise programs in relation to spe- 
cific ailments: avd injuries are fully explored and 
answered. 











^Clature of Athletic Injuries 





(OP-083) 52.00 


From “Abrasion” to ‘Zygomatic Arch Fracture", 
medical terms commonly used to describe athletic 
injuries aac ilpesses are precisely defined. Defini- 
tions exp&un: additional terms, etiology, symptoms, 
icetions, laboratory data, x-rays, path- 








signs, comp 
ology. 





"on of the Athiete--A Guide 


dbi et sets {orth medical guidelines intended to 

m opt | healt" protection for athletes, in- 

siding dequa ifving physical conditions for sports 
partic:paten, Sample forms furnished. 











Concise diusirated review of current sports medi- 
cine issues which depicts sound health and safety 
Sai as wel as unproven or harmful health 
habits. Vclume covers such topics as: rehabilitation, 


female athletes, androgenic-anabolic steroids, 
sports safety, quackery, injuries, communicable 
disease. 


(OP-452) $2.00 

Compilation of articles by sports medicine authori- 
ties features: athletic diet programs, sports medi- 
cine programs, effects of steroid drugs on cartilage 
and tendons, sports injury reoorts, female sports 
medicine. 





6. The Humanistic and Mental Heaith Aspects of Sports, 
Exercise and Recreation (OP-459) $7.50 
In-depth discussion of controversial issues sur- 
rounding organized sports and recreational physical 
activity programs. Presents: competitive preadoles- 
cent sports emotional pressure, hurran aggression, 
leisure life patterns, programs for th» handicapped, 
exercise for adults. 


~i 


. Fundamentals of Athletic Training, Second Edition 
(OP-366) $3.00 
Basic illustrated reference covers the athietic train- 
ers role in the health supervision of athletes. Con- 
tents include: physical fitness, nutrition, mental 
readiness, drug use and abuse, protective equip- 
ment, first aid. 


TO ORDER: 

Write Order Department, American Medical Associ- 
ation, 535 N. Dearborn, Chicago, IL. 60610. Please 
specify title, OP number, and irclude payment with 
your order. Thank you. 


CAFERGOT P-B 
tablets do more than 
^ | > e with caffeine detectable plasma levels of 
ergotamine alone ingested ergotamine reached twice as fast 
| and higher peak plasma levels achieved! 
e more complete, efficient absorption of 


ingested ergotamine'? 
e synergistic vasoconstriction?? 





A TM e belladonna alkaloids help control the nausea 
2 enn and vomiting common in migraine?? 

e pentobarbital relieves the tension found in 
most migraine patients^ 


in migraine complicated by 
tension and GI disturbances 


CAFERGOT P-B 


TABLETS: Gynergen* (ergotamine tartrate. USP) 1 mg; caffeine, 
USP, 100 mg; Bellafoline* (levorotatory alkaloids of belladonna, 
as malates) 0.125 mg; sodium pentobarbital. JSP (Warning: May 
be habit forming) 30 mg. 


SUPPOSITORIES: Gynergen® (ergotamine tartrate. USP) 2 mg; 
caffeine, USP, 100 mg; Bellafoline® (levorotatory alkaloids of 
belladonna, as malates) 0.25 mg; pentobarbital. NF (Warning: May 

be habit forming) 60 mg; inactive ingredients: tartaric acid, NF. A 
malic acid, lactose, USP. and theobroma oil. USP 





Contraindicatiens: Peripheral vascular disease. coronary heat disease, hyper- 
tension, impaired hepatic or renal function, sepsis, and pregnancy. Hypersensi- 
tivity to any of the components. 


Precautions: Although signs and symptoms of ergotism rarely develop even after 
long term intermittent use of the orally or rectally administered drugs, care should 
be exercised te remain within the limits of recommended dosage. 


Adverse Reactions: Numbness and tingling of fingers and toes, muscle pains in 
the extremities, weakness in the legs, precordial distress and pain, transient 
tachycardia or bradycardia, nausea, vomiting, localized edema. and itching. 
Drowsiness may occur with Cafergot P-B. 


Adult Dosage: Ora//y—Two tablets at first sign of attack; if needed, 1 additional 
tablet every half hour until relieved (maximum, 6 per attack or 10 per week). 
Rectally — Öne suppository as early as possible in attack: second in l hour, if 
bro sr e M ENS. vdd : needed (maximum, 2 per attack or 5 per week). 
EE References: | $E. o. $i Overdosage: Symptoms include vomiting; numbness, tingling, pain and cyanosis 
1 Schmidt R, Fanchamps A: Effect of caffeine on intestinal rSn OF IyDOLBNS ON; do iN RR a pulea hype 
nag : i ypotension: , Stupor, , convuls: eck. 
bere thal orgotamme CT: Sar TETA A case has been reported of reversible bilateral papillitis with ring scotomataina A 
p: Ad : AES patient who received five times the recommended daily adult dose over a period 
2. Friedman AP: Chronic recurring headache: Principles of of 14 days. Treatment consists of induction of emesis. gastric lavage, and 
management and specific treatment. Primary Care 1:487. catharsis; maintenance of adequate pulmonary ventilation; correction of hypo- 
Sept 1974. tension; and cøntrol of convulsions. Treatment of periphera! vasospasm should 
3. Brazeau P: Oxytocics: Oxytocin, prostaglandins, and ergot consist of warmth, but not heat, and protection of the ischemic limbs. Vasodilators 


alkaloids, in Goodman LS, Gilman A (eds): The Pharmaco- led ich caution must be exercised to avoid aggravating an 





logical Basis of Therapeutics, ed 5. New York. Macmillan "e 7% 
Publishing Co, Inc, 1975, pp 867-880 Before prescribing, see package insert A \ 
ND 


4. Ryan RE: Cafergot-PB: A new oral preparation to abort for full product information 


migraine attacks. Clin Med 3:831, Sept 1956. SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 SANDOZ 
©1978 Sandoz, Inc 
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PEAR ISl Der = OFS EPs 


Fast Disintegration: Taken at the first symptom 


of migraine, Wigraine tablets disintegrate 7 to 70 times faster 
than other migraine preparations.* A patented microgranula- 
tion process “‘bursts” the tablets apart so that digestive juices 
have unhindered access to the active ingredients—providing 
quick-release medication 


e to halt throbbing head pain before it takes hold 
eto ease the nausea and "sickness" of migraine attacks 


eto relieve pain from sustained contraction of head and 
neck muscles 


eto allay the feelings of hopelessness in many migraine 
patients 


eto rebuild the patient's confidence in therapy 


Each Wigraine tablet and rectal suppository contains ergotamine tartrate, 1.0 mg; caffeine, 
100.0 mg; belladonna alkaloids (levorotatory), representing 87.596 hyoscyamine and 12.595 
atropine as sulfates, 0.1 mg and phenacetin, 130.0 mg 


PRECAUTIONS: Dosage of either tablets or suppositories singly or in combination should 
not exceed a total of 12 during any seven-day period. Although rare, ergotamine is capable 
of producing all the symptoms of ergotism. CONTRAINDICATIONS: Peripheral vascular or 
coronary disease, angina pectoris, hypertension, renal or hepatic dysfunction, pregnancy 
septic states, incipient glaucoma. SUPPLIED: Tablets—individually foil-wrapped in boxes cf 
20 or 100. Suppositories—individually foil-wrapped in boxes of 12. 


— Organon Pharmaceuticals 
Organon A Division of Organon Inc. 
i West Orange, N.J. 07052 


A PART OF /^kZOn&A INC 





RAINE For MIGRAINE : 


œa The 
$9 Timefor 
Relief 





An early stage in the migraine episode—constricted cerebral 
arteries impair blood flow and evoke the warning aura. Taken 
now, Wigraine can often abort the attack before the onset of 
painful headache. 


Wigraine Timed 


$4 
<i> 









Actual photos show total disintegration of Wigraine tablet in 
digestive juice in only 18 seconds (range 8” -32”; average 18”). * 
In the same test, other well-known migraine tablets take as long 
as 24 minutes and more. 





Tested in USP disintegration apparatus. Data on file, Research Department, Organcn Inc. 
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FROM PARKE-DAVIS RESEARCH 


A BREAKTHROUGH 
IN THE TREATMENT OF 
A MAJOR VIRAL DISEASE 
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significar 


Controlled studies indicete that VIRA-A 
( vidarabine for infusion) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 2876 
(Chi-square analyses, P = 0.03) (Fig. 1).! 


Ma rbidity and mortality in biopsy-proved Herpes simplex 
| virus encephalitis. 














C ALEE, NO OR MINOR 
SEQUELAE 





Ej] ALIVE, MODERATE 
SEQUELAE 


B ALERE, SEVERE 
SEQUELAE 


N EaD 


* Natioral Institute 

of Allergy and 
infectous Diseases 
—adagted from Whitley, et ali 





Vi TA PLACEBO? 
H 
*P = 0.03 AT DAY 30 


Of 28 patients who were brain-biopsy 
positive for Herpes simp ex virus, 

18 received VIRA-A anc 10 received 
placebo.! 





esrtOSs and treatment are essential 


There is a direct relationship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the pazient with 
Herpes simplex virus eneephalitis, 
therapy may be futile.! I3 the same 
double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


Jcing mortality of patients wi 
es simplex virus encephc 








died in spite of active drug therapy, 
and all the survivors were severely — 
neurologically debilitated. But no deaths 
occurred among lethargic patients — 
treated with VIRA-A, and six of seven — 
survivors had only miror or moderate 
neurologic complications.! |. o 
After localization of an intracerebral - 
lesion by brain scan, electroencepha- 
lography, and/or computerized axial 
tomography, brzin biopsy is required to 
confirm the etiologic diagnosis by means 
of viral isolation in cel: cultures. Detec- 
tion of Herpes simplex virus in the 
biopsied brain tissue can also be reliably 
done by specific fluorescent antibody — 
techniques. : E 





Recommended Cosage: 
15 mg/kg/day for 10 days 


Note: There areno clinical studies 
available to indicate that VIRA-A for 
infusion is effective in the management 
of encephalitis due to varicella-zoster or 
vaccinia viruses. VIR A-A is not effective 
against RNA viral or adenoviral infec- 
tions. It is also not effective against — - 
bacterial or fungal infections. There are 
no clinical data to indicate efficacy — ^ 
against cytomegalovirus, vaccinia virus, —— 
or smallpox virus. 

Some degree of imraunocompetence 
must be present in order for VIRA-A 
to achieve clinical response. 









Please see following page for cà 
prescribing information, includ. 
contraindications, warnings, p 
and adverse reactions. Be 
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vidarabine 
for infusion) 
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lew Parenteral. 
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A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion (ara-A. vidarabine, adenine arabinoside) is a sterile areiviral 
drug for intravenous administration only. Vira-A (Vidaratwne for Infusion) is a purine nu 
cleoside obtained from fermentation cultures of Streptomyces antibioticus. Each militer of 
suspension contains 200 milligrams of vidarabine monohydrate eaurvalent to 137.4 maii- 
grams of vidarabine. Each muiliter contains 0.1 miligram Phemerol (benzethonium 
chionde) as a preservative: socium phosphate dibasic. 0.95? milligrams. and sodium pnos- 
phate monobasic, 4.138 milligrams, as buffering agents. Hydrochloric acid may have been 
added to adjust pH. Vira-A is a white, crystalline solid with this empirical formula: 
Dishi NQO,*H,0. The molecular weight is 285.2. the solubility s 0.45 mg/mi at 25°C. and 
the melting point ranges from 260° to 270°C. The chemical name is 9-/1-D-aratinotfuranosyl- 
adenine monohydrate. with the following structurat formula. 
Clinical Pharmacology. Following intravenous admin. 
istration, Vira-A is rapidly deaminated into arabinosyl- 
hypoxanthine (Ara-Hx), me principal metabolite. which 
is promptly distnibuted into the tissues. Peak Ara-Hx 
and Ara-A plasma levels ranging from 3 tc 6 ug/ml and 
0.2 to 0.4 ng/ml. respectively. are attained after slow in- 
travenous infusion of Vira-A doses of 10 mg/kg of body 
weight. These levels reflect the rate of infusion and 
show no accumulation across time The mean hall-tife 
ol Ara-Hx is 3.3 hours Ara-Hx penetrates into the cere- 
brospinal fluid (CSF) to give a CSF plasma ratio of ap 
proximately 1:3. 

Excretion of Vira-A is principally via the «idneys. 
Urinary excretion is constant over 24 hours. Forty-one 
to 53°. of the daily dose is recovered in the urine as 
Ara-Hx with 1to 3*5; appearing as the parent come 
pound, There is no evidence of fecal excretion of drug 
or metabohtes. In patients with impaired renal function 
Ara-Hx may accumulate in the plasma and reach levels 
severat-toid tugher than those described above. 
Microbiology. Vira-A possesses m vitro and in vivo 
antiviral activity against Herpesvirus simplex (Herpes simplex virus) types t and 2. 

The antiviral mechanism of action has not yet been established. The drug is sonverted into 
nucteotides which appear to be involved with the inhibiion of viral replication Ie KB cesis in- 
fected with Herpes simplex virus type 1, Vira-A inhibits viral DNA synthesis Virs- A is rapidly 
deaminated to Ara-Hx. the principal metabolite, in cell cultures. laboratory animals. anc 
humans 

Ara-Hx also possesses m vitro antiviral activity but this activity is significantly less than the 
activity of Vira- A. 
indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus ec- 
cephakhtis. Controlled studies indicate that Vira- A therapy will reduce the mortahty caused by 
Herpes simplex virus encephalitis from 7010 28°. Vira- A therapy does not appear to alter 
morbidity and resulting serious neuroloqical sequelae in the comatose patient. Thereters. 
early diagnosis and treatment are essential. 

Herpes simplex virus encephalitis shouid be suspected in patients with a hisiory of à 
acute febrile encephalopathy associated with disordered mentation. altered levei of cen- 
sciousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination of cerebrospinal 
Hud and localization of an intra-cerebral lesion by brain scan. electroencephategraphy or 
computenzed axial tomography (CAT). 

Bram biopsy is required in order to contirm the etiofogical diagnosis by means at vira isofa- 
uon in cel cultures 

Detection of Herpes simplex virus in the biopsied brain tissue can also be reka Dly done by 
specdic fluorescent antibody techniques Detection of Herpes virus-like particies by electron 
microscopy or detection of intranuclear inclusions by fustapathologic techniques only gro- 
vides 4 presumptive diagnosis 

There are no reports avadabie to indicate that Vira A far infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccima viruses Vra A is not effective against 
infections caused by adenovirus or RNA viruses. It is also not effective against aactersal or 
fungal infections. There are no data to support efficacy of Vira-A against cytomegalovir ds. 
Vaccima virus, or smallpox virus. 

Contraindications. Vira-A is contraindicated in patients who develop hyperseasitivitys eac 
tions tos 

Warnings. Vira- A should not be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption. 

Precautions. Treatment should be discontinued in the patient with a brain biopsy neqatve for 
Herpes simplex virus In cell culture. l l 

Specal care should be exercised when admimstenng Yra A lo patients susceptible to flu 
overloading or cerebral edema Examples are patients with CNS infechions anc impaired re- 
nal funcion. 

Patients with impaired renal function. such as post-operative renal transplare recipie ts, 
may have a slower rate of renal excretion of Ara-Hx Therefore. the dose of Via- A may need 
to be adjusted according to the seventy of impairment. These patients should te catrefctly 
montoredg 

Patents with impaired liver tunction should also be observed tor possible adverse eteris 

Appropriate nematologic tests are recommended during Vira A admimistraicn since ne 
mogiobin, hematocnt. white blood cells, and platelets may be depressed during therapy 

some degree of immunocompetence must be present in order for Vira-A to achieve cbnicat 
response 

Usage in Pregnancy: Vira-A given parenterally is Teratogemcin rats and rains. Doses ot 
9 mg/kg or higher given intramuscularly to pregnant rabbits dunng organogenesis indüced 
fetal abnormahties. Doses of 3 mg/kg or less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnant 
rats during organogenesis. signs of maternal toxicity wereinduced at doses of '00 mq-kg or 
higher and frank fetal anomalies were found at doses ot 150 to 250 mg/kg 

A sale dose for the human embryo or fetus has not been established. 

Consequently, the use of Vra- Ain pregnant patients should be imited ta ie-ihreatering 
linesses where the possible benefits outweigh the potential risks involved. 

tis not known whether Vira Ais excreted in human milk. As a general rule, nursing snould 
not be undertaken while a patient is under treatment since many drugs are excseted irnu- 
màn mik. However, Vira-A is rapidly deaminated in the qastromtestinal tract. 
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Adverse Reactions. The pencipal adverse reactions involve ine gast ointestinal tract and 
are anorexia. nausea, vomiting, and diarrhea. These reactionssare mild to moderate, and sel- 
dom require termination of Vira- A therapy. 


tremor, dizziness. hallucinations, confusion, psychosis. and ataxia 

Hematologic chrucal laboratory changes noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrt, white blood cell count. and platelet count. SGOT 
elevations were also observed Other changes occasionally observed were decreases in 
reticulocyte count and elevated total bilirubin. 

Other symptoms which have been reported are weight loss. malaise, pruntus. rash, hema- 
temesis, and parat the injection site, 

Overdosage. Acute massive overdose of the intravenous form has been reported without 
any serious evidence of adverse effect. Acute water overloading would pose a greater threat 
to the patient thar Vira-A. due to its low solubility Doses of Vire- A over 20 mg/kg/day can 
produce bone marrow depression with concomitant thrombocytopenia and leukopena. If a 
massive overdose of the intravenous form occurs, hematologic, liver, and renal functions 
should be carefully monitored. 

Acute massive oral ingestion is not expected to be toxic because drug absorption from the 
gastrointestinal tract is minimal. The oral LD««for Vira-A is greater than 5.020 mg/kg in mice 
andrats. 

Dosage and Administration. CAUTION— THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA- 
TION. RAPID OR BOLUS INJECTION MUST BE AVOIDED. 

Dosage. Herpes simplex virus encephalitis 15 mg/kg/day tar 10 days 

Method of Preparation. Each vial contains 200 mg of Vira-A per ml of suspension. The 
solubility of Vira-Ain intravenous infusion fluids is limited. Eacb one mg of Vra A requires 
2 22 ml of intravenous infusion fluid for complete solubdization Therefore. each one liter of 
intravenous infusion fluid wil solubilize a maximum of 450 mg ef Vira- A 

Any appropriate intravenous solution is suitable for use as a dduent 7XCEPT biologie or 
colloidal fluids (e g.. blood products, protein solutions, etc.) 

Shake the Vira A vial weil to obtain a homogeneous suspension before measurng and 
transferring. 

Prepare the Vira-A solution for intravenous administration by aseptically transferring the 
proper dose of Virs- A into an appropriate intravenous infusion fuid. The intravenous infusion 
fluid used to prepare the Vira-A solution may be prewarmed to 35? to 40°C (95? to 100°F) to 
faciitate solution of the drug following its transterence Depending on the dose to be given. 
more than one liter of intravenous infusion fluid may be required. Thoroughly agitate the pre- 
pared admixture until completely clear. Complete solubilization of the drug, as indicated by a 
completely clear solution, is ascertained by careful visual inspection. Final filtration with anir 
hne membrane filter (0.45 u pore size or smaller} is necessary 

Once in solution. the drug has been found to be chemically stable at room temperature (be- 
iow 86°F) for at least two weeks. Dilution shouid be made just prior to administration and 
used atleast within 48 hours Subsequent agitation, shaking, cr inverson of the bottle 1s un- 


Animal Pharmacology and Toxicity. Acute Toxicity: The int-apentoneal LD. fcr Vira-A 
ranged from 3,896 to 4.500 mg/kg in mice, and trom 2.239 to 2.512 mg /kgon rats, suggesting 
a low order of toxicity to a single parenteral dose. Hepatic megalocyto xs was observed m 
rats after single irtrapenitooeat injections at doses near and exceedin 3 the LD. value. The 
hepatic megaltocytosis appeared To regress completely over several months Acute intrave- 
nous values coulc not be obtained because of the limited solubility of Vira-A 

Subacute Toxicity. Rats. dogs. and monkeys have been given daily intramuscular injec- 
tons of Vira-A as 3 20% suspension for 28 days. These anima’ species showed dose related 
decreases in hemoglobin, hematocrit, and lymphocytes. Bone marrow depression was also 
observed inmonkays Except for localized, iniection-site rniury and weight gain innibition or 
loss. rats tolerated daily doses up to 150 mg/kg. and dogs tolesated dady doses up to 50 mg; 
kg. Megalocytosis was not seen in the rats dosed by the intramuscular route for 28 days. 
Rhesus monkeys were particularly sensitive to Vira- A. Dady mt amuscular doses af 15 markg 
were tolerable, but doses of 25 mg/kg or higher induced progressively severe chnical signs of 
CNS toxicity. Three monkeys given slow intravenous infusions af Vira-A in solution at a dose 
of 15 mg/kg daily 'or 28 days had no significant adverse reactiens 

Tumorigenicity. Chronic parenteral (UM) studies of vidarabire have been conducted in 
mice and rats. 

in the mouse study, there was a statistically significant increase in iver tumor incidence 


among the vidarabine-treated females, In the same study. some vidarabine-freated male 
mice developed k«dney neoplasia. No renal tumors were founc in the vehicte-teeated contro! 
mice or the vidarabine-treated female mice. 

in the rat study intestinal, testicular, and thyroid neoplasia oecurred with greater frequency 
among the vidaraoine-treated ammals thanin the vemcle-trea!tsd cont'ols The increases in 
thyroid adenoma «cidencein the high-dose (50 mg/kg) malessand the low-dose (30 mg/kg) 
females were statistically significant. 

Hepatic megalocytosis, associated with vidarabine treatmers, has been found ia shor- and 
ibong term rodent fat and mouse) studies. Itis sot clear whether or not this represents a 
preneoplastic change. 

Mutagenicity. Results of in vitro expenments indicate that vidarabire can be incorporated 
inta mammalian ONA and can induce mutation in mammatian sells (mouse L5178Y cell ime). 
Thus far. in vivo studies have not been as conclusive, but there is somes evidence ‘dominant 
lethal assay in mice} that vidarabine may be capable of producng mutagenic effectsin male 
germ cells 

it has also beer reported that vidarabine causes chromosome breaks and gaps when 
added to human leukocytes in vitro. While the significance of these effects in terms of muta- 
genicity is not fully understood. there is a well-known correlation between the abildy of varie 
ous agents to produce such effects and ther ability to produce nentab e genetic damage. 
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Reference: 1. Whitley AJ. Soong S-. Dolin R. et al: Adenine acabinos.de therapy of biopsy- 
proved herpes simplex encephalitis: Natonal Institute of Allergy and Intechious Diseases 
Collaborative Antiviral Study N Eng! J Med 297 289-294. August 11, 1377 
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INDICAPIONS. Parkinson's Disease/Syndrome and Drug-induced Extrapyram- 
idal Reactions: SYMMETREL® (amantadine hydrochloride) is indicated in the 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
parkinsonism, drug-induced extrapyramidal reactions, and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide 
intoxication. It is indicated in those elderly patients believed to develop parkin- 
sonism in association with cerebral arteriosclerosis. In the treatment of 
Parkinson's disease, SYMMETREL is less effective than levodopa, 
(-)-3-(3,4-dihydroxyphenyl)-L-alanine, and its efficacy in comparison with the 
anticholinergic antiparkinson drugs has not yet been established. Although 
anticholinergic type side effects have been noted with SYMMETREL when used in 
patients with drug-induced extrapyramidal reactions, there is a lower incidence of 
these side effects than that observed with anticholinergic antiparkinson drugs. 


CONTRAINDICATIONS. SYMMETREL is contraindicated in patients with known 
hypersensitivity to the drug. 


WARNINGS. Patients with a history of epilepsy or other "seizures" should be 
observed closely for possible increased seizure activity. 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL. 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously, consistent with other medical consider- 
ations, such as the presence of osteoporosis or phlebothrombosis. 

Patients receiving SYMMETREL who note central nervous System effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important. 

USE IN PREGNANCY: SYMMETREL has not been studied in pregnant women 
The use of this drug in women of childbearing age should be undertaken only 
after weighing the possible risks to the fetus against benefit to the patient. 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 
mg/kg/day, about 12 times the recommended human dose. but not at 37 mg/kg/ 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose. 

NURSING MOTHERS: Since the drug is secreted in the milk, SYMMETREL 
should not be administered to nursing mothers. 


PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be 
discontinued abruptly since a few patients with Parkinson's disease experienced 
a parkinsonian crisis, i.e., a sudden marked clinical deterioration, when this 
medication was suddenly stopped. The dose of anticholinergic drugs or of 
SYMMETREL should be reduced if atropine-like effects appear when these drugs 
are used concurrently. 

The dose of SYMMETREL may need careful adjustment in patients with renal 


impairment, congestive heart failure. peripheral edema, or orthostatic hypoten- 


sion. Since SYMMETREL is not metabolized and is mainly excreted in the urine, it 
may accumulate when renal function is inadequate. 

Care should be exercised when administering SYMMETREL to patients with 
liver disease, a history of recurrent eczematoid rash, or to patients with psychosis 
or severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
observation is required when SYMMETREL is administered concurrently with 
central nervous system stimulants. 


ADVERSE REACTIONS. The most frequently occurring serious adverse 
reactions are: depression, congestive heart failure, orthostatic hypotensive 
episodes, psychosis, and urinary retention. Rarely convulsions, leukopenia, and 
neutropenia have been reported. 

Other adverse reactions of a less serious nature which have been observed are 
the following: hallucinations, confusion. anxiety and irritability; anorexia, nausea, 
and constipation: ataxia and dizziness (lightheadedness). livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting; dry mouth; headache: dyspnea: fatigue, insomnia, and a sense of 
weakness. Infrequently, skin rash. slurred speech, and visual disturbances have 
been observed. Rarely ezcematoid dermatitis and oculogyric episodes have 


-. been reported 
.. DOSAGE AND ADMINISTRATION: 


Adult Dosage for Parkinsonism: 

The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg twice a 
day when used alone. SYMMETREL has an onset of action usually within 48 
hours. 

The initial dose of SYMMETREL is 100 mg daily for patients with serious 
associated medical illnesses or who are receiving high doses of other antiparkin- 
son drugs. After one to several weeks at 100 mg once daily, the dose may be 
increased to 100 mg twice daily, if necessary. 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians. 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months. Benefit may be regained by increas- 
ing the dose to 300 mg daily. Alternatively, temporary discontinuation of 
SYMMETREL for several weeks, followed by reinitiation of the drug, may result in 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary. 


Adult Dosage for Concomitant Therapy: 

Some patients who do not respond to anticholinergic antiparkinson drugs may 
respond to SYMMETREL. When SYMMETREL or anticholinergic antiparkinson 
drugs are each used with marginal benefit, concomitant use may produce 
additional benefit. 

When SYMMETREL and levodopa are initiated concurrently. the patient can 
exhibit rapid therapeutic benefits. SYMMETREL should be held constant at 100 
mg daily or twice daily while the daily dose of levodopa is gradually increased to 
optimal benefit. 

When SYMMETREL is added to optimal well-tolerated doses of levodopa, 
additional benefit may result, including smoothing out the fluctuations in improve- 
ment which sometimes occur in patients on levodopa alone. Patients who require 
a reduction in their usual dose of levodopa because of development of side 
effects may possibly regain lost benefit with the addition of SYMMETREL 
Adult Dosage for Drug-induced Extrapyramidal Reactions: 

The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg twice a 
day. Occasionally, patients whose responses are not optima! with SYMMETREL at 
200 mg daily may benefit from an increase up to 300 mg daily in divided doses. 
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Associateship 
in Neurology 
at NIH 








The Developmental and Metabolic 
Neurology Branch, under the direction of Dr. 
Roscoe O. Brady, M.D., National Institute of 
Neurological and Communicative Disorders 
and Stroke, National Institutes of Health, 
Public Health Service, is offering a 1 to 2 
year appointment for a Board certified or 
eligible neurologist who wishes further 
training in clinical and basic research 
problems related to metabolic diseases that 
affect the nervous system. 


You will work under a senior investigator and 
supervise a 5+ bed specialty unit dealing 
with treatment of metabolic disorders. Of 
special interest are disorders of 
sphingolipids, mucopolysaccarides, amino 
acids, and organic acids. 


The position will be filled under the Public 
Health Service Commissioned Corps or as a 
Service Fellowship. Candidates who 

qualify for the commissioned corps will 
receive a starting salary of $20,500 with a 
variety of additional benefits including 
moving and travel expenses as well as free 
health care. Comparable Service Fellowships 
are also available. 


Interested applicants should submit their 
curriculum vitae and bibliography to: 


Mr. Clifford Schein 

National Institute of Neurological and 
Communicative Disorders and Stroke 

National Institutes of Health 

Public Health Service 

9000 Rockville Pike 

Bldg. 31, Rm. 8A23 

Bethesda, Maryland 20014 


An NIH Associate Training Program 
An Equal Opportunity Employer 
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3., Terres, L, Pauli, L.L., et al, Petit mal epilepsy. Results of a prolonged follow-up study of 


J Kooi, K. A. Saidman, L.J., Prognosis of “pure” petit mal. A follow-up uen Neurology (Minncap FJ 


Subtract more toxic agents. 


Studies show 1 to Vo of patients - 

with absence seizures also expe- E 
rience tonic-clonic seizures!” = 
These patients often need multiple | 


drug therapy. 

















By using Depakene as part of the 
initial regimen, you can frequen ly 
reduce the need for more toxic — 
agents, and extend your range of | 
therapy from the start of treatment. 









Complete prescrit ing information 
can be found on the following page 
along with full disclosure. 











































































"DESCRIPTION 
^"DEPAKENE (valproic acid) is a carboxylic acid designated as 2-propylpentanoic acid. It 
also known as dipropylacetic acid. DEPAKENE has the following structure: 


OR EE "m d 
m di id ni 
CH,-CH,-CH, 


alproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. It is slightly soluble in water (1.3 mg/ml) and very soluble in 
-organic solvents. 
^ DEPAKENE is supplied as soft elastic capsules and syrup for oral administration. 
CLINICAL PHARMACOLOGY 
DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic of 
ther anticonvulsant drugs. The mechanism by which DEPAKENE exerts its anticon- 
rulsant effects has not been established. It has been suggested that its activity is related 
increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 
neuronal membrane is unknown. l 
-DEPAKENE is rapidly absorbed after oral administration. Peak serum levels of 
valproic acid occur approximately one to four hours after a single oral dose of 
DEPAKENE. The serum half-life (t, . 4) of the parent compound is approximately eight 
to twelve hours. A slight delay in initial absorption occurs when the drug is administered 


with meals but this does not affect the total absorption. 











7" & good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly bound 
90%) to human plasma proteins. 

: Elimination of DEPAKENE and its metabolites occurs principally in the urine, with 
“minor amounts in the feces and expired air. Very little unmetabolized parent drug is ex- 
. ereted in the urine. The drug is primarily metabolized in the liver and is excreted as the 
glucuronide conjugate. Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position). The three major oxidative metabolites are A promit 
.^keto-pentanoic acid, 2-propyl-5-hydroxypentanoic acid, and 2-propyi-glutaric acid. 


INDICATIONS 

+ DEPAKENE (valproic acid) is indicated for use as sole and adjunctive therapy in the 
. treatment of simple and complex absence seizures, including petit mal. DEPAKENE 
. may also be used adjunctively in patients with multiple seizure types which include ab- 
< pence seizures. ; 

- Jn accordance with the International Classification of Seizures, simple absence is 
. defined as very brief clouding of the sensorium or loss of consciousness (lasting usually 
. 2-15 seconds), accompanied by certain generalized epileptic discharges without other 
~ detectable clinical signs. Complex absence is the term used when other signs are also 
' present. 


^CONTRAINDICATIONS 

: DEPAKENE (valproic acid) is contraindicated in patients with known hypersensitivity 
oto the drug. 

WARNINGS 

iver dysfunction including hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKENE and concomitant anticonvulsani drugs. These inci- 
ances have occurred during the first six months of treatment with DEPAKENE. 
chough a causal relationship has not been established, liver function tests should be 


gnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 


Studies in rats demonstrated placental transfer of the drug. Doses greater than 65 
mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletal 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay in 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental abnormalities occurred in rats and rabbits at 
doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
" differences in the toxicity of DEPAKENE (valproic acid) in pregnant rabbits when com- 
‘pared to non-pregnant rabbits. 

^. Recent reports suggest an association between the use of anticonvulsant drugs by 
; women with epilepsy and an elevated incidence of birth defects in children born to these 
- women. Data are more extensive with respect to phenytoin and phenobarbital, but these 
. are also the most commonly prescribed anticonvulsants; less systematic or anecdotal re- 
. ports suggest a possible similar association with the use of all known anticonvulsant 


- The reports suggesting an elevated incidence of birth defects in children of drug- 
. treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
' data on drug teratogenicity in humans; the possibility also exists that other factors, e.g. 
“genetic factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. 

. The great majority of mothers on anticonvulsant medication deliver normal infants. It 
is important to note that anticonvulsant drugs should not be discontinued in patients in 
-whom the drug is administered to prevent major seizures because of the strong 
= que of precipitating status epilepticus with attendant hypoxia and threat to life. 
-Ín individual cases where the severity and frequency of the seizure disorder are such 
- that the removal of medication does not pose a serious threat to the patient, discontinua- 
^tion of the drug may be considered prior to and during pregnancy, although it cannot be 
_ said with any confidence that even minor seizures do not pose some hazard to the 
- developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of child-bearing potential. 


.PRECAUTIONS 
- General: Because of rare reports of platelet aggregation dysfunction, thrombocytopenia 
and elevated liver enzymes, liver function tests, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals. 

Since DEPAKENE (valproic acid) may interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
ags are recommended during the early course of therapy. (See Drug Interactions). 

. DEPAKENE is partially eliminated in the urine as a ketone containing metabolite 
which may lead to a false interpretation of the urine ketone test. 








ABBOTT | 


information For Patients: Since DEPAKENE may produce CNS depression, especialy 
when combined with another CNS depressant (e.g., alcohol), patients should be advised 
nct to engage in hazardous occupations, such as driving an automobile or operating den- 
gerous machinery, until it is known that they do not become drowsy fror the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTERAC- 
TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BAR- 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTION OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THERE IS A CHANGE :N 
UNBOUND (FREE) PHENYTOIN SERUM. CONCENTRATIONS. THE DOSAGE OF 
ru o SHOULD BE ADJUSTED AS REQUIRED BY THE CLINICAL SITUA- 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRO. 
DUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE ívalproic acid) is administered wth 
drugs affecting coagulation, e.g., aspirin and warfarin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study of the drug in animals 
to determine whether it has carcinogenic potential. Carcinogenicity studies in rats and 
mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial and mam- 
malian systems. These studies have provided no evidence of a mutagenic potential "or 
DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is net known what effect 
ihis would have on a nursing infant. As a general rule, nursing shauld not be undertaken 
while a patient is receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs demonstra ed 
reduced spermatogenesis and testicular atrophy at ee ae than 350 mg/kg/day in 
rats and greater than 90 mg/kg/day in dogs. THE EFF OF DEPAKENE (VALPRCIC 
ACID) ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 
AND FERTILITY IN HUMANS iS UNKNOWN. 


ADVERSE REACTIONS 

Since DEPAKENE (valproic acid) has usually been used with ether anticonvulsant 
drugs, it is not possible, in most cases, to determine whether the foilowing adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation of therepy 
are nausea, vomiting and indigestion. These effects are usually trensient and rareiy re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps and constipation heve 
been reported. Both anorexia with some weight loss and increased appetite with weight 
gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients receiving valproic acid alene 
but are found most often in patients receiving combination therapy. Sedation usually 
disappears upon reduction of other anticonvulsant medication. Ataxia, headacne, 
nystagmus, diplopia, asterixis, “spots before eyes", tremor, dysarthria, dizziness, andin- 
coordination have rarely been noted. Rare cases of coma have been noted in patients 
alse on phenobarbital. 

Dermatologic: Transient increases in hair loss have been observed. Skin rash end 
petechiae have rarely been noted. 

Psychiatric; Emotional upset, depression, psychosis, aggression, hyperactivity end 
behavioral deterioration have been reported. i 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Valproic acid inhibits the secondary phase of platele: aggregation. 
(See Drug Interactions). This may be reflected in altered bleeding time. Relative 
lymphocytosis and mild thrombocytopenia have also been noted in isolated cases. 
Leukopenia has been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted. Isolated cases of severe hepa- 
totoxicity have been reported. ‘See WARNINGS). 


OVERDOSAGE 

A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the patient presented in deep 
coma. An electroencephalogram recorded diffuse slowing, compatible wizh the state of 
consciousness. The patient made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limited value. 
General supportive measures should be applied with particular at:ention being giver to 
the maintenance of adequate urinary output. 

DOSAGE AND ADMINISTRATION 

DEPAKENE (valproic acid) is administered orally. The recommended initial dose is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg/day, antil se:zures are con- 
trolled or side effects preclude further increases, The maximum recommended dosage is. 
39 mg/kg/day. If the total daily dose exceeds 250 mg, it should be given in a divided regi- 
men. 


‘The following table is a guide for the initial daily dose of DEPAKENE (valproic acid) 
(15 mg/kg/day}: : 
Total Number of Capsules or 
Daily Teaspoonfuls of Syrup 
Dose img) Dose 1 Dose ? Dose 3 


22-— 549 


55-— 878 
88 — 131.9 
132 — 164.9 
165 — 197.9 


phenytoin may be affected. (See PRECAUTIONS). 

Patients who experience G.I. irritation may benefit from administration of the drug 
with food or by yo building up the dose from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO AVOID 
LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED 

DEPAKENE (valproic acid) is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681-13), and as a red syrup oon- 
taining the equivalent of 250 mg valproic acid per 5 ml as the sodium salt in bottles o^ 16 
ounces (NDC 0074-5682-16). . 8073265 


As the DEPAKENE dosage is titrated upward, ani levels of phenobarbital an«/or 
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co-sponsored by Thomas Jefferson University 


This zourse will emphasize the practical aspects of neuro-ophthalmology. 
I- is designed for clinicians in both ophthalmology and neurology. 










ALAN BIRD, M.D. 
Professor of Clinical 
Ophthalmology 
Moorfields Eye Hospital 
London, England 


GUEST SPEAKERS 






JOEL S. GLASER, M.D. 
Professor of Ophthalmology 
and Neurosurgery 
Bascom Palmer Eye Institute 
University of Miami 







School of Medicine 
Miami, Florida 


WILLS EYE FACULTY 


L. K. Sarin, M.D. 

Peter J. Savino, M.D. 

Norman J. Schatz, M.D. 

Jerry A. Shields, M.D. 

John Siegfried, Ph.D. 

William Tasman, M.D. 
and Others 























William Annesley, M.D. 
William Benson, M.D. 
Jay Federman, M.D. 
Richard Goldberg, M.D. 
Richard Lanning, M.D. 
Alfred Lucier, M.D. 
Larry Magargal, M.D. 


TOPICS 


Incications for the use of new Diagnostic Modalities 

How to Distinguish Between Neurologic and Retinal Disease 
Congenital Abnormalities of Retina and Optic Nerve 

How to Distinguish Papilledema from Pseudopapilledema and Papillitis 
Trauma to the Optic Nerve and Visual Pathway 
Optic Neuropathies 

Work-up and Management of Amaurosis Fugax and 
Retinal Artery Occlusions 


CNS Syndromes Associated with Retinitis Pigmentosa 
Phakomatoses 


DATE: Work-up and Management of Headache 
September 
14end 15, 979 
PLACE: 
FEE: $250 Hilton Hotel 


34th and Spruce Streets 


$199 for Residents 
Philade!phia, Pa. 19131 


(witi letter from Department Chairman) 


AN AMA. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 


Name Ls eee 


Ms. Ginny Sunoskey (215 - 972-6275) 
Retna Service 

Wilts Eye Hospital 

1801 Spring Garden Street 


Phitacelphia, Pa. 19130 
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‘Taken at the first warning of migraine, Ergostat® Sublingual Tablets 
(ergotamine tartrate tablets) are effective. Since headache is aborted with ergotamine 
in about 90% of all attacks, it is not surprising why it is the drug of choice for severe 
migraine’ Sublingual Ergostat reduces the potential for GI upset, yet ensures direct and 

rapid absorption. Low cost, agreeable mint taste and sublingual dosage form make 

Ergostat not only convenient, but pleasant to take anytime, anywhere without 
water. Ergostat is nonnarcotic, so it is safe and effective with 
repeated use when recommended dosages are not exceeded: 


Stops migraine right at the start. 
ostat 


(ergotamine tartrate tablets) 
2-mg Sublingual Tablets 


PARKE-DAVIS 





"See prescribing information for limitations on dosages. 
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gostat iergetamine tar- 
of 12 pouches packaged in a i 








Div of Wamer-Lambert Co 
Moris Plains, NJ 07950 
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e 


a quick reference 
to the AMA's large collection 
of medical films 


and its yours free 
with the coupon below 





You'll find nearly 100 pages of on loan basis for a slight service - 
medical motion picture titles and charge. : 
descriptions in this new catalog— 

well over 300 titles and many of 

them brand new! All are available 


American Medical Association 1 
535 N. Dearborn St. 

Chicago, Ill. 60610 

ATTN: Dept. of Audio Visual 

Self Learning Frograms. 

Please send me your ca:alog: 
AMA Medical Health Film Library 
1976 | 
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zomaaBsms: Auto- 

savicr of many kinds, 
diowing, chewing, 
ing; more complex, 


p. rpose'ul behav- Mysoline (primidone) ci hk | 
propriate. — ChoIC 


















for psychomotor seizure co 


eSsea state The psychomotor seizure state may prove difficult to control. "5 
rsciousness: Among the major anticonvulsants, MYSOLINE (primicone) has. 
&areness unrespon- emerged as an effective first-line agent in the control of psychomoto 
d seizures: & view based on more than two decades of experience and 
- re shared by a number of leading neurologists. 57 This oositive —— 
Cic. Complete or estimation of MYSOLINE efficacy is reflected in Forster’s® clinical — 
fenes a during the impression of anticonvulsant response: " A X 1 





















—€—— Clinical impression MYSOLIN E Hydantcinates RA  Barbiturates E 
;GZure of anticonvulsant (primidone) (phenyoin) —— (phenobarbital) < 
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A. Lestng for psychomotor Terr Tor, i tfo: 
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4 denotes best response Adapted from Forster, F. MS 


Multiple anticonvulsant properties 


may help account for Mysoline efficacy. — - 
Both MYSOLINE metabolites —PEMA (phenylethylmaionamide) and 
phenobarbital—have anticonvulsant activity, as does »rimidone itself. 
in psychomotor epilepsy MYSOLINE is a drug of choice, while pheno: 


———— OA 


barbital is considered to be of little value.? AY 










Please see next page for prescribing information. 


Tablets 5D mg, 250 mg 
Suspension 280 mg'5 mi 





consider it first 
for control of 
psychomotor seizures. 


, : d 
(complex partial") 
* Modified tesminotogy from the Internationa! Classification 
of Epileptic Seizures.* 











Consider tt first 


for grand mal, focal and 


psychomotor seizures 


MYSOLINE 


primidone) 
Initial dose in patients eight years and older: 250 mg 
daily at bedtime 


BRIEF SUMMARY 

(For full prescribing information, see package circular. ) 
MYSOLINE® 

Brand of PRIMIDONE Anticonvulsant 


ACTIONS: MYSOLINE raises electro- or chemoshock seizure thresholds 
or alters seizure patterns in experimental animals. The mechanism(s) 
of primidone's antiepileptic action is not known. 


Primidone per se has anticonvulsant activity as do its two metabolites, 
phenobarbital and phenylethylmalonamide (PEMA). In addition to its 
anticonvulsant activity, PEMA potentiates that of phenobarbital in ex- 
perimental animals. 


INDICATIONS: MYSOLINE, either alone or used concomitantly with other 
anticonvulsants, is indicated in the control of grand mal, psychomotor, 
and focal epileptic seizures. It may control grand mal seizures refractory 
to other anticonvulsant therapy. 


CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients 
with porphyria and 2) patients who are hypersensitive to phenobarbital 
(see ACTIONS). 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy 
and nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect 

to diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less Systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to 
prove a definite cause and effect relationship. There are intrinsic 
methodologic problems in obtaining adequate data on drug teratogenic- 
ity in humans; the possibility also exists that other factors. e.g., genetic 
factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. The great majority of mothers on 
anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be consid- 
ered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 


The prescribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbearing potential. 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K: therapy for 
one month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a com- 
plete blood count and a sequential multiple analysis-12 (SMA-12) test 
should be made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primidone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 








ADVERSE REACTIONS: The most frequently occurring early side 
effects are ataxia and vertigo. These tend to disappear with continued 
therapy, or with reduction of initial dosage. Occasionally, the following 
nave been reportec: nausea, anorexia, vomiting, fatigue, hyperirritability, 
emotional disturbances, sexual impotency, diplopia, nystagmus, drowsi- 
ness, and morbilliform skin eruptions. Occasionally, persistent or severe 
side effects may necessitate withdrawal of the drug. Megalobiastie 
anemia may occur as a rare idiosyncrasy to MYSOLINE and to other 
anticonvulsants. The anemia responds to folic acid without necessity of 
discontinuing medication. 


DOSAGE AND ADMINISTRATION: The average adult dose is 0.75 to 
1.5 g per day. The initial dose is 250 mg. Increments of 250 mg are 
added, usually at weekly intervals, to tolerance, or therapeutic effective- 
ness, up to daily doses not exceeding 2.0 g. A typical dosage schedule 
tor the introduction of MYSOLINE is as follows: 


Adults and Children Over 8 Years of Age 





1st Week 
250 mg daily at bedtime 


2nd Week 
250 mg b.i.d. 


3rd Week 
250 mg t i.d. 


4th Week 
250 mg q.i.d 


in children under 8 years of age, maintenance levels are established by 
a similar schedule, but at one-half the adult dosage. It is best to begin 
with 125 mg, with gradual weekly increases of 125 mg a day, to a daily 
total usually between 500 mg and 750 mg. 


in palients already receiving other anticonvulsants: MYSOLINE should 
be gradually increased as dosage of the other drug(s) is maintained or 
gradually decreased. This regimen should be continued until satisfac- 
tory dosage level is achieved for combination, or the other medication IS 
completely withdrawn. When therapy with this product alone is tne 
objective, the transition should not be completed in less than two weeks. 


MYSOLINE 50 mg Tablet can be used to practical advantage when small 
fractional adjustments (upward or downward) may be required, as in the 
following circumstances: for initiation of combination therapy; during 
transfer" therapy; for added protection in periods of stress or stressful 
situations that are likely to precipitate seizures (menstruation, allergic 
episodes, holidays, etc.). 


HOW SUPPLIED: MYSOLINE Tablets No. 430. Each tablet contains 
250 mg of primidone (scored), in bottles of 100 and 1,000. Also in unit 
dose package of 100. No. 431—Each tablet contains 50 mg of primidone 
(scored), in bottles of 100 and 500. 


MYSOLINE Suspension—No. 3850 —Each 5 ml (teaspoonful) contains 
250 mg of primidone, in bottles of 8 fluidounces. 


References: 1. Gold, A. P: Pediatrics 53:540 (Apr.) 1974.2. Aird R. B.: 
Modern Medicine 35:30 (Aug. 14) 1967.3. Woodbury, D. M., and Fingl, E., 
in Goodman, L. S., and Gilman, A. (eds.): The Pharmacological Basis of 
Therapeutics, ed. 5, New York, Macmillan Publishing Co., Inc., 1975, 

p. 222. 4. Booker, H. E., in Penry, J. K., and Daly, D. D. (ecs.): Advances 
in Neurology, vol. 11, New York, Raven Press, 1975, p. 378. 5. Forster, F M: 
Med. Clin. North Am. 47:1579 (Nov.) 1970. 6. Millichap, J. G.: N. Engl. J 
Med. 286:464 (Mar. 2) 1972. 7. Coatsworth, J. J. : Studies on the Clinical 
Efficacy of Marketed Antiepileptic Drugs. NINDS Monograph No. 12, U.S. 
Dept. of Health, Education, and Welfare, Public Health Service. National 
Institutes of Health, Bethesda, Maryland, 1971, p. 15. 8. Gastaut H. 
Epilepsia 11:102 (Mar.) 1970 
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helps contro! spasticity 
mainiy at the-spinal level 


The principal mode of action of 
Lioresal is at thesspinal level, affording 
effective relief of spasms of voluntary 

~ muscles. Actions at supraspinal sites 
mayas» occur and contribute to the 
clinical effect. 


usually relieves flexor 
spasms...aids physiologic 
function 


Lioresal affords effective relie? of vol- 
untary muscle spasm, particularly 
flexor spasms and associated pain, 
clonus and muscular rigidity. Fatients 
may De able to perform everyday 
functions more comfortably with in- 
creasec independence and ability to 
cope wah problems. 


Ir a recent study, Feldman et al found 
" ,.becdofen [Lieresal] had beneficial 
effects on activities of caily living in 
MS patients if treatment was initiated 
beforetney became functional y 
dependent.” ' 


helps avoid risk of 
oversedation 


'Baclofen causec less sedation than 
would mave-been expected fron com- 
parable doses o! diazepam bu: it did 
nevertheless have a tranquilizing 
effect.... 


no liver toxicity reported 


Unlike the skeletal muscle relaxant, 
dantrosene, nepatotoxicity has not 

@ been reported with Lioresal. Accord- 
ing te arecent study, "The side effects 
were on the whole, ben gn and tran- 
sientand abated with persistence at 
a particular dose»or with a minor de- 
creasein dose. No sericus side effects 
developed and there were no signs of 
evenstransient bone marrow, liver, 
kidney. or gastrointestinal toxicity." 3 


‘LIORESAL 
baclofen 


facilitates physiotherapy 


By controlling pain and spasticity, 
Lioresal helps make physiotherapy 
easier as the pain and limitation of 
motion that prohibits such activity is 
reduced; “’.. . patients are usually 
better candidates for nursing care 
and physical therapy. ^ 


important results from a 
multicenter study of 
spasticity secondary to 
multiple sclerosis* 


less spasticity, less pain 


After 5 weeks’ treatment of 106 mul- 
tiple sclerosis patients with spasticity: 
". ..the overall spastic state, daytime 
and night spasms, and pain and stiff- 
ness had improved significantly in 
patients treated with baclofen.” 4 


Tendon stretch reflexes 
Left Right 
Frequency knee jerk knee jerk 


Pain 
2.0 
0 9 


Rating scale Rating scale 
O-None; 1-Minimal, 2-Mild O- Absent, 1- Diminished 
3-Moderate, 4- Severe 2-Normal. 3- Increased, 


Flexor spasms 


Mean scores 
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4-Hyperreflexia 


Legend No ol patients Baclofen (n = 40) BEEN 
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50% improvement by 
physicians' rating^ 

At the end of the same five-week 
interval, improvement was noted in 
approximately 50% of patients 
treated with baclofen as compared 
to improvement in only 33% of the 
placebo-treated patients. 
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to help relieve spasticity of 





multiple sclerosis, spinal cord injury disease 





Excessive sedation often encountered 
with diazepam and tranqullizer-like 
products is usually not a prob em with à. 
Lioresal. However, because transient 
drowsiness can occur, patients should 
be cautioned against the operation of 
automobiles or dangerous machinery. 


A few cases of increased SGOT, 
elevated alkaline phosphetase and 
elevated blood sugar have been 
reported but were not considered 
clinically significant. Gastrointestinal 
and other side effects alsc have been 
reported but generally do not persist. 


Please read the brief summary of the 
prescribing information for full details 
regarding abrupt drug withdrawal, 
impaired renal function, stroke, and 
pregnancy on the next pace. 


A case history— 


able to function 
better after spinal 
cord injury 


J.N., a 30-year-old male with a 
4-year history of complete 
transverse myelapathy at T5, 
secondary to gunshot wound. 
He was not able to get out of 
bed without help. nor put on his 
shoes because of powerful 
extensor spasms in both lower 
extremities. On 69 mg Lioresal 
daily, he was able to transfer 
from bed to wheelchair, put on 
his shoes and tie his laces. 


Data on file, Geigy Prarmaceu- 
tical Company, Summit, New 
Jersey. 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. improvement may not show 
immediately, so it is important to continue the 
drug for a reasonable period until the optimum 
effect is achieved. Avoid abrupt withdrawal (see 
Warnings). 

Dosage should be titrated. The following dosage 
titration schedule is suggested. 

5 mg t.i.d. 


for 3 days a O C 
0000 
5m« QO OOOO 
000000 


Improvement is not always immediately apparent; 
therefore continue for a reasonable period until 
optimum effect is achieved (usually between 
40-80 mg daily). The total daily dose should not 
exceed a maximum of 80 mg daily (20 mg q.i.d.). 
For full information, including dosage schedule 
and administration, please read the prescribing 
information. 


20 mg t.i.d. 
for 3 days 





Brief Summary of Prescribing Information 


Indications Lioresal. brand of baclofen, is useful for 

the alleviation of signs and symptoms of spasticity 

resulting from multiple sclerosis, particularly for the 

relief of flexor spasms and concomitant pain, clonus, 

and muscular rigidity 

Patients should have reversible spasticity so that 

Lioresal, brand of baclofen, treatment will aid in re- 

storing residual function 

Lioresal, brand of baclofen, may also be of some 

value in patients with spinal cord injuries and other 

spinal cord diseases 

Lioresal, brand of baclofen, is not indicated in the 

treatment of skeletal muscle spasm resulting from 

rheumatic disorders 

The efficacy of Lioresal, brand of baclofen, in stroke, 

cerebral palsy, and Parkinson's disease has not been 

established and, therefore, it is not recommended for 

these conditions 

Contraindications Hypersensitivity to Lioresal, 

brand of baclofen 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal of Lioresal, brand of 


LIORESAL 


baclofen 





to help relieve spasticity of 
multiple sclerosis, spinal cord injury/disease 


baclofen. Therefore. except for serious adverse 

reactions, the dose should be reduced slowly 
when the drug is discontinued 

b. Impaired Renal Function: Because Lioresal, brand 

orimar creted unchanged 


iy ex 


Of Dati loten I£ y 


through the kidneys, it should be given with cau- 
tion, and it may be necessary to reduce tne dosage 
c. Stroke. Lioresal. brard of baclofen, has not signifi 


cantly benefited patients with stroke These pa- 
tients have also shown poor tolerability to the drug 
Pregnancy: Lioresal, brand of baclofen, has been 
shown to increase the incidence of omphaloceles 
(ventral hernias) in fetuses of rats given approx- 
imately 13 times the maximum dose recommended 
for human use. at a dose which caused significant 
reductions in food intake and weight gain in dams 
This abnormality was not seen in mice or rabbits 
There was also an increased incidence of incom- 
plete sternebral ossification in fetuses of rats given 
approximately 13 times the maximum recom- 
mended human dose, and an increased incidence 
of unossified phalangeal nuclei of forelimbs and 
hindlimbs in fetuses of rabbits given approximately 
7 times the maximum recommended human dose 
There are no studies in pregnant women. Lioresal 
brand of baclofen, should be used during preg- 
nancy only if the benefit clearly justifies the poten- 
tial risk to the fetus 

Precautions Safe use of Lioresal, brand of baclofen 
in children under age 12 has not been established, and 
itis, therefore, not recommended for use in children 
Because of the possibil'ty of sedation, patients 
should be cautioned regarding the operation of 
automobiles or other dangerous machinery, and ac- 
tivittes made hazardous by decreased alertness 
Patients should also be cautioned that the central 
nervous system effects of Lioresal, brand o! baclofen 
may be additive to those of alcohol and other CNS 
depressants 

Lioresal, brand of baclofen, should be used with cau- 
tion where spasticity is utilized to sustain upright 
posture and balance in locomotion or whenever spas- 
ticity is utilized to obtain increased function 

In patients with epilepsy, the clinical state and elec- 
troencephalogram should be monitored at regular 
intervals, since deterioration in seizure control and 
EEG have been reported occasionally in patients tak- 
ing Lioresal, brand of baclofen 

It is not Known whether this drug is excreted in human 
milk. AS a general rule, nursing should not be under 
taken while a patient is 5n a drug since many drugs 
are excreted in human milk 

A dose-related increase in incidence of ovarian cysts 
and a less marked increase in enlarged and/or 
hemorrhagic adrenal giands was observed in female 
rats treated chronically with Lioresal, brand of baclo- 
fen. The relevance of trese findings to humans is not 
known 

Adverse Reactions The most common is transient 
drowsiness (10-6396). In one controlled study of 175 
patients, transient drowsiness was observed in 63926 
of those receiving Lioresal, brand of baclofen, com- 


pared to 36% of those in the placebo group. Other 
common adverse reactions 

weakness (5-15%) and fatigue (2-496). Others re 
ported 

Neuropsychiatric: Confusi@n (1-11%), headache 


Qo er ee ^ 70/34 ad r j 
(4-895), insomnia (2-795), and. rarely 


are dizziness (5-15%) 


a | eupnofia, ex- 


citement, depression, hallucinations, paresthesia 


muscle pain, tinnitus, Slurred speech, coordination 
disorder, tremor, rigidity, dystonia. ata» Dlurred 
vision, nystagmus, strabismus, mosis. mydriasis, dip- 
lopia, dysarthria, epileptic seizure 


Cardiovascular. Hypotension (0-995). Rare instances 

of dyspnea, palpitation, chest pain 

Gastrointestinal: Nausea (=-12%). constipation (2- 
Sie 


6%); and, rarely, dry mouth, anorexia 


abdominal pain, vomiting, diarrhea, and positive test 


Syncope 

taste disorder, 
for occult blood in stool 
Genitourinary: Urinary frequency (2-6%) 
enuresis, urinary retention. dysur a, impotence, in- 
ability to ejaculate, nocturia, herraturia 

Other: Instances of rash, pruritus, ankle edema, ex- 
cessive perspiration, weignt gain, nasal congestion 
Some of the CNS and genitourinary symptoms may 
be related to the underlying disease rather than to 
drug therapy 

The following laboratory tests have been found to be 
abnormal in a few patients receiving Lioresal, brand 
of baclofen: increased SGOT, elevated alkaline 
phosphatase, and elevation of blood sugar 

How Supplied White, ova! single-scored tablets of 
10 mg in bottles of 100 

For complete details, including cescription, actions 
dosage and administration, and overdosage, please 
see full prescribing information 


ind, rarely, 


667252 (REV. 11/77) C77-49 
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Decadron® Hexadrol^ 
dexamethasone, USP dexamethasone, USP 


Tablets 0.5 mg 
30's $ 4.16 per 100 
500's 43.42 per 1000 
Tablets 0.75 mg 


100's 5.85 per 100 
500's 46.3C per 1000 


Tablets 1.5 mg Tablets 1.5 mg 

50's i 50's . 8.74 per 100 
Tablets 4.0mg Tablets 4.0mg 

D's ; 100's 7 214 per 100 


*Basec-on wnolesale price to retailer as listed in Drug Topics Red Book 1978. 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
Organon A Division of Organon Inc. 
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disease 


a combination of carbidopa and levodopa 


aS e 


cholinergic agents and amantadine 
may be used concomitantly with 
SINEMET but their dosage may have to 
be adjusted. Discontinue levodopa 8 
hours before SINEMET is begun. A time 
interval shorter than 8 hours may 
increase the risk of levodopa-induced 
adverse reactions. 


SINEMET: Dosage Guidelines 


Therapy with SINEMET may be initiated 
with one 10/100 tablet t;i.d. and 
increased by one tablet every day or 
every other day until a dosage of six 
tablets per day is reached. If further 
titration is necessary to achieve opti- 
mum effect. SINEMET-25/250, at a dos- 
should be 
substituted. Further dosage adjust- 
ments may be made, as necessary, to 
keep pace with the disease as it pro- 
gresses (see prescribing information). 


SINEMET: important 
cons derations before 
initiating therapy 


SINEMET is contraindicated in: 


* Patients receiving monoamine oxidase 


inhibitors. These inhibitors must be 
discontinued at least two weeks prior 
to initiating therapy with SINEMET. 

* Patients with known hypersensitivity 
to this drug. 

* Patients with narrow-angle glaucoma. 





In Parkinsons 





dopa also applies to SINEMET. Because 


























(Patients with ch-onic wide-angle 
glaucoma may be treated cautiously if 
intraocular pressure is well controlled 
and the patient is monitored carefully” 
for changes in intraocular pressu 5 
during therapy.) p 
* Patients with suspicious, undiagnosec 
skin lesions or a history of meE inoma 





All cautionary information with. levo 
of increased brain dopamine levels, 
both therapeutic and adverse reactions 
(specifically, involuntary movements. 
and mental disturbances) occur at. 
lower doses and more rapidly. with 
SINEMET than with levodopa. in order: 
to reduce adverse reactions, it is neces- 
sary to individualizetherapy and moni 
i the patient Jey amn dose. 
IUS movements may require. 
dosage reduction. B epharospasm may. 
bea useful early signof excess dosages! in 
some patients. | 


Instruct patients no’ to take levodopa. 
with SINEMET unless you rey 
recommend it. 
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Initiating therapy 
with SINEMET® 

a combination of carbidopa 
and levodopa 


SINEMET *-10/100 t.i.d. 
containing 10 mg of carbidopa* and 
100 mg of levodopa 

The usual starting dose for newly 
diagnosed patients 

This can be increased by one tablet 
every day or every other day until a 
dosage of six tablets a day is reached. 
If more medication is required to 
achieve adequate control, SINEMET- 
25/250 t.i.d. should be substituted. 


SINEMET*-25/250 t.i.d. 
containing 25 mg of carbidopa* and 
250 mg of levodopa 

For patients transferred from 
SINEMET-10/100 

The optimal dosage range for 
SINEMET begins with SINEMET-25/ 


or one 25/250 tablet every day or 
every other day to two 25/250 tab- 
lets t.i.d. To keep pace as the disease 
progresses, further titration may be 
made as necessary. Do not exceed 
eight tablets of SINEMET-25/250 a 
day. Hf further titration is desired, see 
full prescribing information. 


For patients transferred 


from levodopa 
DISCONTINUE LEVODOPA AT 
LEAST 8 HOURS BEFORE START- 
ING SINEMET. The starting dose for 
SINEMET should provide about 25 
percent of previous levodopa 
requirements, (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET-0/100 t.i.d. or q.i d.) 


Concomitant therapy 
Anticholinergic drugs and amanta- 
dine may be added or continued 
during treatment with SINEMET, 
Their dosage may have to be 
adjusted accordingly. 


“Anhydrous equivalent 
For full details of dosage and 


administration, see prescribing 
information. 





a combination of carbidopa and levodopa 





practical from the start 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. in order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAO inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinued a: least 2 weeks prior to 
initiating therapy with SINEMET, 

SINEMET is contraindicated in patíents with 
known hypersensitivity tc this drug and in narrow. 
angle glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history ot 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started, SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levo- 
dopa dosage. (See Dosage and Administration 
section of fuil prescribing information.) Patients 
taking SINEMET should be instructed not to take 
additional levodopa uniess prescribed. 

As with 'evodopa, SINEMET may cause invol- 
unlary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. 
All patients should be observed carefully for 
development of depression with concomitant sui- 
cidal tendencies. Treat with caution patients with 
past or Current psychoses. Because carbidopa 
permits more levodopa *o reach the brain and. 
thus, more dopamine to be formed, dyskinesias 
may occur at lower dosages and sooner with 
SINEMET than with levodopa. Occurrence of dys- 
kinesias may require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease. bronchial asthma, renal, hepatic or 
endocrine disease. 

Cxercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
curing period of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa. there is possibilty of upper 
Gl, hemorrhage in patients with history of peptic 
ulcer. 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa anc levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benetits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers. 

Usage in Children: Safety of SINEMET in 
patients under 18 has net been established. _ 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic, hematopoietic, cardiovascular. 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressure is well controlled and patient 
is Monitored carefully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


tiously to patients on antihypertensive Crugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug may be requirec. (For 
patients receiving pargyline. see the contraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and tutyrophenones 
may reduce therapeutic effects of levodopa, they 
should be administered with caution if concomi- 
fant administration with SINEMET is necessary. 
Also. the beneficial effects ef levodopa in Parkin- 
sons disease have been reportec to be reversed 
by phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparzinsorian effect 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary 
movements. Other serious adverse reactions are 
mental changes including parancid ideation and 
psychotic episodes. depression with or without 
development of suicidal terdencies, and demen- 
lia. Convulsions also have occurred: however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serous effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic 
hypotensive episodes, bradvkinetic episodes (the 
“on-off” phenomenon), anorexia. vomiting, and 
dizziness. 

Rarely, G.1. bleeding, development of duo- 
denal ulcer, hypertension, phlebitis, hemolytic 
anemia, leukopenia, and agranulocytosis have 
occurred, 

Other adverse reactions repcrted with levo- 
dopa include dry mouth, dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness 
and faintness, bruxism, contusior , insomnia and 
nighimares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue, euphoria. mus- 
cle twitching and blepharospasm (may be taken 
as an early sign of excess dosage. consider 
dosage reduction at this time). trismus, burning 
sensation of tongue, bitter taste, diarrhea, consti- 
pation, flatulence, flushing, skin rash, increased 
sweating, bizarre breathing patterns, urinary 
retention, urinary incontinence, diplopia, blurred 
vision, dilated pupils, hot flashes, weight gain or 
loss, dark sweat and/or urine, oculogyric crises. 
sense of stimulation, hiccups, edema, loss ct hair. 
hoarseness, priapism, anc activation, of latent 
Horner's syndrome. 

Abnormalities in laboratory tests may include 
elevations of blood urea nitroger, SGOT, SGPT. 
lactic dehydrogenase. bilirubin. alkaline ohos- 
phatase. protein-bound iodine. and positive 
Coombs test. More commonly, ievels of blood 
urea nitrogen. creatinine, and unc acid are dower 
during administration of SINEMET than with 
levodopa. 

Overdosage: Management of acute overdosage 
with SINEMET is basically tne sarne as manage- 
ment of acute overdosage with levodopa; how- 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET. 

How Supplied: Tablets SINEMET-10/100 and 
Tablets SINEMET-25/250 are supplied in bottles 
of 100. — 78105 (DC 6834803) 


For more detailed information, 
consult your MSD represenia- 


MSD 


RAD tive or see full prescribing 
3 ERCK information Merck Sharp & 
| ARE Dohme, Diwsion 5f Merck & 
HME Co. INC., West Point, Pa. 19436 
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-/ MAINFRAME AVERAGER 

Compact, inexpensive, easy to operate TES 
e Twelve-bit amplitude resolution facilitates signal 
.| acquisition against hig^ background noise 
.'* Artfact edit (optional) ^as adjustable reject 
criterion. 
€ ndepesdent goin and “requency-response 

zontrols for each channel 

€ Simplified multichannel memory controls. Same 
number of data points per channel regardless 
of the number of channess acquired 
Diet + monitoring of pctient signal at any sweep 
speed: during cverage acquisition 


MODULES — — 























o ade girare or superimpose waveforms. 
Cursor to give digital readout of amplitudes & 

rencias. Audio Monitor for noise detection and 

AG, Wide selection of eS modules for 
testing: in all sensory modalities 








PREAMPLIFIER 
e Compact, lightweight ® Optional builtin electrode impedance 
e instrument powered (no battery tester 
pack) e Outstanding specifications include 
e Optical patient isolation for electrical very high common mode rejection 
safety ratio, and input impedance, fast 
settling time, and low internal noise 





g ied for optimal recording of all types of Ideal for routine clinical 
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enc | can - cruel. Their teasing about taking noonti ne. 
'on can cause serious problems for the child with M3D. 











A , "s "s | 10w Cylert eliminates this problem: 





s Once a day dosage at home 
Eliminates mid-day school dose 





, Cylert offers these benefits: 5 


d Avoids ups and downs of drug action brought t about by 
. multiple daily dosage 


Control of medication by the parent 

s A che wable dosage form 

T a physician paper work (Cylert is in sche Jule IV) 
. Safety and efficacy proven in extensive clinical studies s 














“Copy of the n Monograph available to Physicians on written request. 
















e used for = will not disorders, including psychosis. 


mee in simple cases of overactivity The physician should rely on a complete 


: history of the child and a ‘thorough descrip —— 

ould b used in the child who tion of symptoms from both parertsand — 
Sv RY ptoms secondary to environ- teacher before postulating a diagrosis 

! factors and | 








or primary psychiatric of MBD. (— 8083261 s 


Please see next page for Prescribing Information... 










Cylert and Cylert Chewable Tablets. 
E {pemoline} 
-Prescribing information © 


ndications: MINIMAL BRAIN DYSFUNCTION IN CHILDREN — as 
um therapy to other remedial measures (psychological, educational, 
= OC. 

^ Special Diagnostic Considerations: The cause of minimal brain dysfunction 
(MBD) is unknown. Diagnosis of MBD involves the use of medical, 
psychological, educational, and social tools, since no single diagnostic test is 
adequate. , 

MBD is characterized by chronic moderate to severe hyperactivity, short 
attention span, distractibility, emotional lability, and impulsivity. 
Nonlocalizing (soft) neurological signs, learning disability, and abnormal 
EEG may or may not be present. The diagnosis of MBD must be based upon 
a complete history and evaluation of the child and not solely on the presence 
of one or more of these characteristics. 
~ Drug treatment is not indicated for all children with MBD. In the primary 
therapy of MBD, appropriate educational placement is essentiai and 
psychosocial intervention is generally necessary. When these measures alone 
-. are insufficient, the decision to prescribe stimulant medication will depend 
upon the physician's assessment of the chronicity and severity of the child's 
symptoms. Stimulants are not intended for use in the child who exhibits 
symptoms secondary to environmental factors and/or primary psychiatric 
disorders, including psychosis. 





















































Contraindications: Cylert (pemoline) is contraindicated in patients with 
known hypersensitivity or idiosyncrasy to the drug. (See ADVERSE 
KEACTIONS.) 


Warnings: Cylert is not recommended for children less than 6 years of age 
since its safety and efficacy in this age group have not been established. 

_ Sufficient data on the safety and the efficacy of the long-term use of Cylert 
in children with minimal brain dysfunction are not yet available. 
A temporary suppression of the predicted growth rate (weight and/or 
height gain) has been reported for children receiving long-term stimulant 
therapy. A definite causal relationship between stimulant drugs and this 

*: finding has not been established. 


Precautions: Liver function tests should be performed periodically during 
= therapy with Cylert. The drug should be discontinued if abnormalities are 
-revealed and confirmed by follow-up tests. (See ADVERSE REACTIONS 
regarding reports of abnormal liver function tests and jaundice.) 
. Cylert should be administered with caution to patients with significantly 
impaired hepatic or renal function. 
. The interaction of Cylert with other drugs has not been studied in humans. 
Patients who are receiving Cylert concurrently with other drugs, especiaily 
drugs with CNS activity, should be monitored carefully. 
. Cylert failed to demonstrate a potential for self-administration in primates. 
However, the pharmacologic similarity of pemoline to other 
psychostimulants with known dependence liability suggests that 
psychological and/or physical dependence might also occur with Cylert. 
There have been isolated reports of transient psychotic symptoms occurring 
in adults following the long-term misuse of excessive oral doses of pemoline. 
Cylert should be given with caution to emotionally unstable patients who 
may increase the dosage on their own initiative. 

“Usage during Pregnancy and Lactation: The safety of Cylert (pemoline) for 
use during pregnancy and lactation has not been established. 
'. Fertility, reproduction, and teratology studies were conducted in laboratory 
animals. Pemoline, in doses of 18.75 or 37.5 mg./kg./day, had no effect on the 
fertility of male or female rats. The drug, when given to pregnant rats (from 
gestation day 15 through weaning) and to rabbits (from gestation days 6-18) 
at these same dosage levels, produced no teratogenic or embryotoxic effects, 
and had no effect on the viability of the young at birth. However, increased 
incidences of stillbirths and cannibalization were observed when pemoline 
was given to rats at these dosage levels, beginning 14 days prior to conception. 
Adverse Reactions: Insomnia is the most frequently reportec side effect of 
Cylert; it usually occurs early in therapy, prior to an optimum therapeutic 
response. In the majority of cases it is transient in nature or responds toa 
reduction in dosage. 
. Anorexia with weight loss may occur during the first weeks of therapy. In 
the majority of cases it is transient in nature; weight gain usuallv resumes 
within three to six months. 
. Stomach ache, skin rashes, increased irritability, mild depression, nausea, 
‘dizziness, headache, drowsiness, and hallucinations have been reported. 

‘Elevations of SGOT, SGPT, and serum LDH have occurred in patients 

king Cylert, usually after several months of therapy. These effects appear to 
be reversible upon withdrawal of the drug, and are thought to be 
‘manifestations of a delayed hypersensitivity reaction. There have also been a 
few reports of jaundice occurring in patients taking Cylert a causal 
Telationship between the drug and this clinical finding has not been 
established. 
There have been reports of dyskinetic movements of the lips, face, and 
extremities occurring with the use of Cylert. Convulsive seizures have also 
been reported. A definite causal relationship between Cylert and these 
reactions has not been established. 
Mild adverse reactions appearing early during the course of treatment with 
Cylert often remit with continuing therapy. If adverse reactions are of a 
Significant or protracted nature, dosage should be reduced or the drug 
discontinued. 

















< How Supplied: Cylert (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 

18.75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-1 3) 

37.5 mg. tablets (orange-colored) in bottles of 100 (NDC 0074-6057-13) 

75 mg. tablets (tan-colored) in bottles of 100 (NDC 0074-6073-13) 

Cylert Chewable is supplied as monogrammed, grooved tablets in one 
“dosage strength: 
. 37.5 mg. tablets (orange-colored) T erm 
;. in bottles of 100 (NDC 0074-6088-13) 
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À workshop in the practical clinical applications of 
Electrocochleography and Brainstem Audiometry 


Sponsored by The Methodist Hospital and the Institute of 
Otorhinolaryngology and Communicative Disorders, and 
Neurology, The Neurosensory Center of Houston. 


May 5, 6, 7, 1979 


This three-day course is designed to familiarize the 
physician and audiologist with clinical applications of the 
"early" auditory evoked potentials. Background informa- 
tion on the “middie” and “late” potentials and on cochlear 
potentials is also included. The course relies heavily on 
tutorials and workshops to familiarize the participant with 
instrument operation, response measurement and interpre- 
tation of test results. 

A course syllabus will be distributed to each participant 
prior to enrollment. Each participant may also avail himself 
of an optional self-evaluation examination which will be 
scored and critiqued by the instructors. 


Course Instructors: Alfred C. Coats, M.D. 
James F. Jerger, Ph.D. 
and Staff 
Tuition: $325.00 Enrollment limited 


Address inquiries to Alfred C. Coats, M.D., Cochlear 
Function Laboratory, The Neurosensory Center of Houston, 
6516 Bertner Avenue, Houston, Texas 77032. 




















NEW & BEST-SELLING 
BOOKS from 
WILEY-INTERSCIENCE 


SENSORY PROCESSING IN THE BRAIN 


An Exercise in Neuroconnective Modeling 
Dean E. Worldridge 

Helping tc provide an improved understanding of how the brain works, 
this book presents an exposition of generally applicable neuroconnec- 
tive modelirz techniques as well as a description of a particular 
scheme c: s-nsory processing. The operation of components and cir- 
cuits is explened in considerable detail and in ordinary language; defi- 
nitions of special terms are indexed for easy reference. 





approx. 384 3p. (1-05269-8) April 1979 $25.00 
THE CONCEPT OF 
A BLOCD-BRAIN BARRIER 


MicF ael W. E. Bradbury 

A.camprenensive, authoritative treatment covering the history, struc- 
ture functio, and app''ed physiology and pharmacology of a blood- 
braim bar ier Examines the blood-brain barrier in the context of the 
Doload-brain SSF system, emphasizing all that relates to exchange 
acrcss the cerebra! capillaries and their ensheathing glial processes. 


approx. 416 2p. (1-99688-2) April 1979 $39.95 (tent.) 


BRAIN ENERGY METABOLISM 

Bo E. Siesjó 

Describes tr physielogy and neurochemistry of brain energy metab- 
olism for th» scientist and practitioner. Focuses on physiological 
aspects by stressing ‘he relation between function, metabolism, 
and blood fiw in the intact brain. Discusses in detail pathophysio- 
logical evens, particularly those which relate to oxygen and substrate 
deficiency. 


507 Dp. (1-99515-0) 1978 $41.00 
PERSPECTIVES IN 
ENDOCRINE PSYCHOBIOLOGY 


Edited by F. Srambilla, P. K. Bridges, E. Endróczi, & G. Heuser 


Offers a broad survey of recent trends and results in neuroendocrine 
psychology and psychiatry as well as an introduction to the historical 
developmer- of this fretd. Deals with the molecular basis of hormone 
actiens a! the brain level, the endocrinal aspects of schizophrenia and 
other meata disorders, and the cybernetic approach to brain activities, 
amcng othe issues. 


590pp. /1-99434-0) 1978 $39.95 
SERCTONIN IN MENTAL ABNORMALITIES 
Edited by D vid J. Boullin 


Describes current research concerning the putative role of serctonin 
as e neurohumora! transmitter in the human brain. Chapters examine 
the ole cf s=rotommnan sleep and the way our knowledge of the role of 
serctonir mey be investigated in patients with various mental abnor- 
malties— D»wn's Synérome and Parkinson's Disease, in particular. 


316pp. (1-99501-0) 1978 $33.50 
IMPEDANCE MEASUREMENTS 
IN BIOLOGICAL CELLS 


Ottc F. Schenne & Elena Ruiz P.-Ceretti 

A p actical -ource of comparative reference data, the book summa- 
rizes the fin ings of :iological impedance measurements at the cellu- 
lar level en merve, muscle, epithelia, and cell suspensions. Develops a 
unifying comeept for ‘he analysis of impedance measurements, dis- 
cussing Mestechnica! and theoretical tools used at the cellular level. 


430 pp. (1-76530-9) 1978 $29.95 


ESSAYS IN NEUROCHEMISTRY AND 
NEUFCPHARMACOLOCY, Vols. 1, 2, & 3 


Edited by M B. H. Youeim, W. Lovenberg, 

D. F. Shaman, & J. R. Lagnado 

This series selps familiarize readers with current specific problems in 
these areas Each contribution is readable as an essay rather than a 
revew and 3rovices factual information to support or reject current 
theeries 


Vol. 1: 195 gp (1-99424-3) 1977 $25.25 
Vol. 2: 174 mp. (1-99516-9) 1978 $21.50 
Vol. 3: 228 mp (1-99613-0) 1978 $26.50 





METHODS IN BRAIN RESEARCH 

Edited by Philip B. Bradley 

Interdisciplinary in approach, this volume reports on important devel- 
opments in the techniques and methods of brair research, especially 
at the cellular and subcellular levels. 
557 pp. (1-09514-1) 


1975 $53.00 


WILEY-INTERSCIENCE 

a division of John Wiley & Sons. Inc 

605 Third Avenue 

New York, N.Y. 10016 

In Canada: 22 Worcester Road, Rexdale, Ontario 


Please send the books indicated for 15-DAY FREE EXAMI- 
NATION. (Restricted to the continental U.S. and Canada.) 


Mail to: WILEY-INTERSCIENCE 
P.O. Box 092 
Somerset, N.J. 08873 


|] Payment enclosed, plus sales tax. Wiley pays postage" 
handling. We normally ship within 10 days. If shipment can- 
not be made within 90 days, payment will be refunded. 


[ ] Bill me. | ] Bill firm or institution. 
L141-08289.8) Wooldridge «oe ces a jk eh ce we ie $25.00 
J(1-99688-2) Bradbury... di. ee 0. $39.95* 
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Prices subject to change without notice 
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The Department of Neurology at the 
UCLA School of Medicine is seeking 
a Neurologist-Clinical Neurologist 
who is wanted to develop and run a 
Clinical Evoked Potential laboratory 
with the Department of Neurology. 
Opportunities available for indepen- 
dent and collaborative research. 
Appointment at Assistant to Full 
Professor level depending upon 
qualifications. The University of 
California is an Affirmative Action 
and Equal Opportunity Employer. 
Submit curriculum vitae to: Richard 
D. Walter, M.D., Chairman of the 
Department of Neurology, Reed 
Neurological Research Center, UCLA 
School of Medicine, Los Angeles, 
California 90024. 


Neuromuscular Disease Fel- 
lowship with emphasis on 
electrophysiological diagno- 
sis of neuromuscular disor- 
ders, clinical and laboratory 
investigation in myasthenia 
gravis. Large patient service, 
muscle histochemistry labo- 


ratory. To begin July 1979. 
For information: 


Thomas R. Swift, M.D. 
Electromyography Laboratory 
Department of Neurology 
Medical College of Georgia 
Augusta, Georgia 30901 
(404) 828-2681 
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Contraindication. Dilantin is contraindicated in those patients with a history of 
hypersensitivity to hydantoin products. — ^... — 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients nay precipitate 
status epilepticus. When, in the judgment of the clinician. the need for dosage 
reduction, discontinuation, or substitution of other anticonvulsant medication 
arises, this should be done gradually. - 

Phenytoin is not. indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected. Appropriatediagnostic pro- 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as the following. 

1. Barbiturates may enhance the rate of metabolism of ohenytoin. This effect, 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazone, and sulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may ‘ead toan increased incidence of nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been well-documented. 

3. isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer from phenytain intoxicatien. 

4. Tricyclic antidepressants in high doses may precipitate sezures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the -mg dexamethasane 
tests. It may also suppress the protein-bound iodine. However, this has not been 
associated with any clinical signs of hypothyroidism. the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 


infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defects in chil- 
dren born to these women. Data is more extensive with respectitc phenytoin and 
phenobarbital, but these are also the most commonly prescribed anticonvul- 
sants. Less systematic or anecdotal reports suggest a possible similar assocja- 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth defects in childrer: of 
drug-treated epileptic women cannot be regardedas adequateto provea defir ite 
cause-and-effect relationship. There are intrinsic methodctogic problems in eb- 
taining adequate data on drug teratogenicity in humans: the possibility also exists 
that other factors, ea, geneticfactors or theepilepticconditionitset. may be mere 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is importan: to 
note that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threat tole. 


. Inindividual cases where the severity and frequency of the seizure disorder are 


such that the removal of medication does not pose a serious threat tothe patient, 
discontinuation of the drug may be considered prior to and dunng pregnancy, 
although it cannot be said with any confidence that even minor seizures do not 
pose some hazard to the developing embryo or fetus. 

The prescribing physician will wish to weigh these considerat ons in treating 
or counseling epilentic women of childbearing potential. 

Precautions. The liver is the chief site of Diotransformation of phenytoin. Patieats 
with impaired liver junction may show early signs of toxicity. Ederly patientsor 
those who are gravely ill may show early signs of toxicity. 

A small percentage of individuals who have been treated with phenytoin heve 
been shown to metabolize the drug slowly. Slow metabolism may be dueto 
limited enzyme availability and lack of induction and appeers to be geneti- 
cally determined. 

Phenytoin has been associated with reversible lymph node hyperplasia. 1f 
tymph node enlargement occurs in patients on phenytoin, every effortshouid pe 
made to substitute another anticonvulsant drug or drug combination. 

Drugs that contra grand mal are not effective for petit mal seizures. Therefore, 
if both conditions are present, combined drug therapy is needed. 

The drug should be discontinued if a skinrash appears. {the rashis exfoliative, 
purpuric, or bullous, use of the drug should notbe resumed. Iftherashisa milder 
type (measies-like cr scarlatiniform), therapy may be resumed after the rash las 
completely disappeared. If the rash recurs upon reinstitution of therapy, further 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant therapy, including 
phenytoin. 

Hyperglycemia, resulting from the drugs inhibitory effect on insulin release, 

has been reported. Phenytoin' may aiso raise the blood sugar level in persons 
already suffering from hyperglycemia. 
Adverse Reactions. Central Nervous System: The most common manifes- 
tations encountered with phenytoin therapy are referable to this system. These 
include nystagmus. ataxia, slurred speech. and mental contusion. Dizziness, 
nsomnia, transient nervousness. motor twitchings, and headache have also 
Deen observed. These side effects may disappear with continuing therapy ata 
reduced dosage level. 

Gastrointestinal System: Phenytoin may cause nausea, vorniting, and con- 
stipation. Administration of the drug with or immediately after meals may help 
prevent gastrointestinal discomfort. 

integumentary System: Dermatological manifestations sometimes accom- 
panied by fever have included scariatiniform or morbilliform rashes. A morbili- 
formrash ( measles-iike) is the most cornmon; other types of dermatitis are seen 
more rarely Rashes are morefrequentinchildren and young adults. Other, mere 
serious forms which may be fatal have included bullous, exfoliative, or purpuric 
dermatitis, lupus erythematosus, and Stevens-Johnson syndrome. 

Hemopoietic System: Hemopoietic complications, some fatai, have occasion- 
ally been reported in association with administration of phenytoin, These have 
included thrombocytopenia, teukopenia, granulocytopenia, agranulocytos's. 
and pancytopenia. While macrocytosis and megaloblastic anemia have cc- 
curred, these conditions usually respond to folic acid therapy. The occasioral 
occurrence of lympnhadenopathy indicates the need to differentiate such a can- 
dition from other tymph gland pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced" 
5y good oral hygier:e, including gum massage, frequent brushing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur occasionally. Hyper- 
glycemia has beer reported. Toxic hepatitis, liver damage, and periartertis 
nodosa may occur and can be fatal. TJ 


j ) ARKE-DAVIS 
PARKE-DAVI Division of Warner-Lambert Company 
Morris Plains, NJ 07950. 
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Diagnosis: — lonic-clonic seizures (grand mal) 
Treatment: DILANTIN KAPSEALS 


(phenytoin sodium capsules, USP) 


ANEM ` 
1 a dr ug of choice 30- and 100-mg capsules 
Actions: o appear to stabilize the seizure threshold 


o appear to prevent the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 
o maintain seizure control in a majority of patients 


Note: The FDA has advised physicians that generic phenytoin sodium 
capsules are not the same as Dilantin Kapseals. In general, patients 
on Dilantin Kapseals should not be switched to other brands or forms c 
phenytoin capsules. Any change in either dosage form or brand of 
phenytoin sodium capsules that involves Dilantin sodium capsules 
requires careful monitoring of patients' serum levels: 


) 


| 


Ālso avalable as Infatabs? 50-mg; oral suspensions, 30 mg/5 ml and 125 mg/5 ml 


phe ny 2n base *Rodin E Epilepsy in Adolescents and Adults, in Conn HF (ed) Current Therapy Philadelphia. 
| Hons WB Saunders Company, 1977, pp 716-723 
us iuc tNew prescribing directions for phenytoin FDA Drug Bulletin, Aug-Sept 1978 


See brief summary of prescribing information on preceding pag 

















BOARD CERTIFIED 
NEUROLOGIST 


WITH EXPERIENCE IN BOTH HOSPI- 

- TAL AND ACADEMIC SETTINGS TO BE 

` CHIEF OF AN EXPANDING VA NEU- 

- ROLOGY SERVICE AND CONCURRENT 

PART-TIME APPOINTMENT AT 

WRIGHT STATE UNIVERSITY SCHOOL 
OF MEDICINE. 


















EXCELLENT SALARY AND 
FRINGE BENEFITS. 
















AN EQUAL OPPORTUNITY 
EMPLOYER. 






APPLY WITH CURRICULUM VITAE, 
OR CALL: 














CHIEF OF STAFF 
VA MEDICAL CENTER 
DAYTON, OH 45428 

TELEPHONE: 513-268-6511. 
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While every precaution is taken to insure accuracy, 
we CARRO guarantee against the ssibility of an 
occasional change or omission in the preparatios of 
this index. 


AMA DRUG EVALUATIONS, Third Edition, has 
set new standards for objectivity, reliability, and 
comprehensiveness in a drug compendium. The 
official AMA drug manual, it combines the best 
medical opinion of your colleagues and has been 
designed to give you the information you need on all 
recognized uses and routes of administratien—labeled 
and unlabeled—for virtually all drugs currently 


available ir the U.S. 


AMA-DE/3 covers virtually every significant drug 
prescribed in the U.S. today. That amcunts to in- 
dividual evaluations for more than 1300 single-entity 
agents (61 new to this edition)— plus listings for 
hundreds of additional mixtures and proprietary 
preparations, both prescribed and over-the-counter, 


AMA Stylebook/Editorial Manual 
The Sixth Edition incorporates changes in style and 
usage obtained from experience in the editorial 
offices of AMA's Scientific Publications Division. 
Emphasis is on specific points of style used in JAMA 
and AMA's nine specialty journals. $6.50 


PSG MEDICAL BOOKS 
Littleton, MA 01460 








Fd 800 225 S020 * "24 hours, 7 days, within the continental 11.5. 
AAT ATTEN 


Mass. residents call 1617} 486-8973, collect. 

































H. Houston Merritt, MD 
Jan 12, 1902—Jan 9, 1979 


Dr H. Heuston Merritt died Jan 9, 
1979, im New York City just three days 
prior te his 77th birthday. By his death 
American medicine lost a great physi- 
cian and teacher and the international 
neurola@iecal community an irreplace- 
able leader. For almost half a century, 
his prodigious efforts on behalf of 
these with diseases of the nervous 
system were tenaciously pursued in 
the climic, the research laboratory, and 
the classroom. He labored as well to 
enlist and direct the support of 
governmental and voluntary health 
agencies for the advancement of the 
neurolezieal sciences. The success of 
these efforts is reflected in the 
growth of neurology as a specialty. 
Houston Merritt entered a field that 
was in its infancy and leaves it at a 
time when it has come of age, 
nourished considerably by his own 
contributions. 

Bornsand raised in Wilmington, NC, 
he attended its public schools and 
began his undergraduate studies at 
the university of his native state. He 
received his AB degree from Vander- 
bilt University and his MD from 
Johns Hopkins. Following an intern- 
ship amd residency m internal medi- 
cine at Grace-New Haven Hospital, he 
went.on to Boston to begin his neuro- 
logical career. The next 16 years were 
preduczvely spent in that city at the 
Boston City Hospital! anc as a faculty 
member of the Harvard Medical 
School. 

In 1944. Houston Merritt came to 
New Yerk City and began his associa- 
tion with Cclumbis University, which 
continued until his death. He was 
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initially appointed clinical professor 
of neurology, and served for four 
years as director of the Neuropsy- 
chiatric Service at Montefiore Hospi- 
tal. During this time, he made Monte- 
fiere’s neurological program a major 
center of training and clinical activity. 
Recognizing his outstanding academic 
abilities, in 1948 Columbia appointed 
him professor and chairman of the 
Department of Neurology of the 
College of Physicians and Surgeons. 
He was assigned the directorship of 
the neurological service at the New 
York Neurelogical Institute, a posi- 
tion he held for the next 20 years. In 
these posts he worked vigorously in 
developing and directing an exempla- 


ry department, teaching medica! stu- 
dents, training residents, encouraging 
and providing opportunities for prom- 
ising young investigztors, and admin- 
istering a large research program. So 
effective were his efforts that in 1959 
Columbia appointed him dean of the 
Faculty of Medicine and vice presi- 
dent in charge of medical affairs, 
posts he held till his retirement in 
1970. 

Houston Merritt's ability as a diag- 
nostician is legenda-y. This unusual 
capability was founded on a remark- 
able understanding əf the complexi- 
ties of the nervous system, a broad 
range of medical knowledge, and keen 
clinical skills. He was masterful in 
elicting and assessing the essentials 
of a diagnostic problem, separating 
the wheat from th» chaff, in both 
history and examimation. Coupling 
this with an aston:shing ability to 
recall instantaneously comparable 
cases he had encountered, he rendered 
the most complex diagnostic dilemma 
approachable. At first sight, Dr Mer- 
ritt’s abilities seemed to be almost 
intuitive, for his conclusions were 
decisive and reached with lightening 
speed. However, it did not take long to 
appreciate that his sxills were deeply 
based and indicative of a combination 
of talents rarely encountered in our 
profession. 

Those who had th» opportunity of 
serving as his house officers eagerly 
looked forward to rounds with "the 
boss." These were always stimulating 
and rewarding and not only for the 
"pearls" that would fall. There was 
the challenge of trying, against long 
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odds, to » atump die 
Te boss almost always had the 


. not, syringomyelia. This diagnosis 
usually was made by Merritt in the 
least expected circumstances and to 
the consternation and disbelief of all 
present. However, in the final analy- 
sis he was nearly always proved to be 
correct. There was more to this: the 
"pleasure of his wit, his repertoire of 
stories—always the right one for the 
occasion, the sense of camaraderie he 
engendered, and his unassuming, 
down-to-earth nature, free of any 
‘shred of self-importance. One item on 
the debit side: his unfailing memory 
-made him an unbeatable opponent at 
poker, and it was understood that you 
played poker with the boss. 

. Houston Merritt's place in Ameri- 
can neurology would have been 
-assured even if he had limited himself 
to patient care and teaching, but his 
achievements went well beyond this. 
-His work as a scientific investigator 
‘led to excellent studies; CSF abnor- 
-malities in relation to various disease 
processes, the correlation of clinieal 
and morphological changes in neuro- 
- syphilis, as well as his landmark devel- 
< opment of phenytoin (diphenylhydan- 
- toin) as an anticonvulsant agent. The 
latter, carried out in association with 
pe Putnam, was the first syste- 
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ss by presenting matic 


. a ease that all agreed was a puzzler. 


. answer—and it was more often than. 












A cf ‘clinical, | 


seizure activity in animals. Their pio- 
neer studies opened a whole new 


 approaeh to the pharmacological 


treatment of epilepsy. 

Houston Merritt's scientific 
achievements are evident in his bibli- 
ography of over publieations and 
five books, including a classic text- 


book on neurology, the sixth edition of | 


which has just appeared. He served on 
numerous editorial boards of scien- 
tific journals and was chief editor of 
the ARCHIVES from 1962 to 1971. His 
accomplishments in science and public 
service received accolades in numer- 
ous quarters. He was awarded honor- 


ary degrees from Harvard, Columbia, 


and New York Medieal College. In 


1977 Columbia awarded him its high- 
est honor, the Distinguished Service - 


Award. The American N eurological 
Association, of which he had been 
Secretary, Treasurer, and President 
not only made him an honorary 


member but awarded him the coveted 


George W. Jacoby prize for outstand- 
ing scientific achievement. Similar 
recognition came from the American 
Epilepsy Society, United Cerebral 
Palsy Association, The Multiple Sele- 


rosis Society, and the Parkinsen’s 


Disease Foundation. His native state 


gave him the North Carolina Award, 





ae -compounds -which 
. gereened for anticonvulsant aetivity | 


| by utilizing electric thresholds of 


ds reserved for its most 
outstanding citizens. 

Always at his side was his wife, 
Mabel Carmichael Merritt. Through- 
out his career, her efforts supported 
and complemented his own, whether 
in maintaining patient records during 
his days at the Boston City or later 
graciously serving at the registration 
desk of the American Neurological 
Association, assisting in handling of 
manuscripts for the ARCHIVES, or help- 
ing new faculty members to settle in. 
Their devotion to each other was 
unwavering throughout the 50 years 
of their marriage. 

Houston Merritt’s suceess as a 


teacher is borne out by the large 


number of his students who now oecu- 
py academic posts throughout the 


country. His stature as a neurological 
scientist is evident in that his cortri- 
butions have withstood the test of 


time. As an administrator he expertly 
guided Columbia through the turbu- 
lence of the 1960s, years in which 
major changes in medica. education 
were occurring as well as student 
turmoils. Most important perhaps 


were his humanistic qualities, his 


warmth and sensitivity that endeared 
him to his patients, his students, and 
his colleagues. His loss will be sorely 
im in many quarters. 
MELvIN D. YAHR, MD 
New York | 
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Rehabilitation 


an academic discipline, 


through inad — merely repre- 
sent the anticipated spontaneous re- 
covery. Most would agree that psycho- 
logieal support is derived from an 
active therapeutie program but many 
neurologists consider psychotherapy 
the only benefit that aphasia therapy 
offers the patient. Whether changes 
in language production are directly 
attributable to formal treatment has 
proved almost impossible to measure 
and the effectiveness of aphasia ther- 
apy, per se, remains a subject of 
considerable doubt. Even aphasia 
therapists have had reservations 
about the specific value of treatment, 
at least for certain patients,‘* and its 
effectiveness as a rehabilitation 
measure has been openly questioned 
in multidisciplinary discussions.* Most 
aphasia therapists insist that many of 
their patients receive a direct lan- 
guage benefit from formal therapy 
bat also admit difficulty in proving 
this point.’ 

Measuring the effectiveness of 
therapy for a chronic condition is 
extremely cifficult (eg, the experience 
with multiple sclerosis or amyotrophic 
lateral sclerosis). To prove that lan- 
guage therapy itself is effective 
demands many candidates, some of 
whom would be in formal therapy, 
others who would be excluded but 
receiving an equivalent amount of 
psychic support. The problem of 
procuring large numbers of no-treat- 


aphasia therapy are frequently pro- 


ble" — 


ularly global aphasia, ° but they fail to 



































ment candidates is immense; ui 
problem has hindered scientific dem- 
onstration of the effectiveness of 
other treatment modalities such as 
psychotherapy. Controlled studies of. 


posed and some attempts have been 
made to organize such studies but the 
problems overwhelm the desire. Such 
a study demands that a large num- 
ber of randomly selected patients. 
receive no theranvy for their 
aphasia. In discussing aphasia rehabil- 
itation, an editorial. in the Lancet* 
concluded that "assessment of the 
value of therapy i is virtually i imp Qs 


Controlled. studies. have heen: per 
formed on subtypes:o? aphasia, partic- 


answer the problems faced by most 
aphasie patients. Cne "accidental" 
control study came from WWII expe- 
rience. Eisenson" initiated a language 
therapy program fora group of apha- 
sies in a military hospital; eight 
months later additional aphasic indi- 
viduals were discov2red in another 
part of the hospita. The language 
level attained threugh spontaneous © 
recovery by the unzreated aphasics — 
was well behind the treated group. 
Unfortunately, comparison of initial 
severity was not available. Currently, 
a major attempt te measure efficacy 
of aphasia therapy hes been undertak- 
en through a Veterans Administra- 














tion Collaborative Study’; the results 
of this effort must remain limited, 
however, because of the impossibility 
of designating a matched, no-treat- 
ment, control group. 

The study of Basso et al in this issue 
of the ARCHIVES (p 190), while not 
fulfilling all desired attributes for a 
truly scientific investigation, does go 
a long way to prove the effectiveness 
of aphasia therapy. They evaluated 
many aphasic patients for over a 
decade, some of whom received apha- 
sia therapy while others did not, and 
compared the outcome. A total of 281 
patients (162 treated, 119 untreated) 
were given the same initial language 
evaluation and scored for level of 
severity. Therapy was offered to one 
group for a minimum of five months 
while the untreated group received no 
formal language therapy. Placement 
in the treatment or nontreatment 
group was based on extraneous cir- 
cumstances, primarily considerations 
of distance and transportation. Many 
patients from both groups, originally 
tested soon after onset (up to six 
months), showed considerable im- 
provement but the number who 
improved with language treatment 
was greatest. The results imply that 
aphasia therapy effectively improves 
the language competency of the 
aphasic patient. 

Technical criticism can be made of 
this study. Although many variables 
. such as educational level, socioeco- 
. nomic level, variety of aphasia, ete, 
. were matched in the two groups, the 
. method for placement in treatment or 
nontreatment group was not random. 
Some of the reasons for nontreatment 
may have been influenced by in- 
creased age, poor motivation, or 
greater initial severity. If the patients 
could have been selected randomly 
rather than by circumstances, the 
study would be far stronger. Nonethe- 
less, the number of patients studied is 
impressive and the results are strik- 
ing; it seems doubtful that another 
study, even if ideal selection could be 
established (a virtual impossibility), 
would produce significantly different 
results. It seems justified, therefore, 
to conclude that formal aphasia thera- 
py does improve the language of 
. aphasie patients beyond the level 
- attained through spontaneous recov- 


ery alone. 


If we accept that aphasia therapy is 
of value, attention can then be 
directed to an important aspect: what 
are the current techniques and ean 
they be improved? Originally, most 
aphasia therapy was performed by 
individuals trained as teachers and a 


188 Arch Neurol—Vol 36, April 1979 


combination of education and elocu- | 


tion techniques has dominated apha- 
sia therapy. Most traditional therapy 
has been directed at the non-fluent 
aphasie since speech therapy is most 
appropriate fcr output problems. Fol- 
lowing the introduetion of program- 
med education," programmed treat- 
ment of aphasia was attempted. Pure 
programmed approaches proved un- 
manageable but related conditioning 
techniques have proved useful At 
present, aphasia therapy remains pre- 
dominantly traditional, aided by pro- 
grammed techniques. 

In recent years several radically 
different approaches to language 
therapy have been introduced. The 
first and most widely used is called 
Melodic Intonation Therapy (MIT), a 
technique that utilizes rhythmic, me- 
lodie intoning of phrases to improve 
verbalization. Melodic Intonation 
Therapy aids only a selected group of 
aphasies, those with nonfluent output, 
poor oral agility, and poor repetition 
but relatively good auditory compre- 
hension. The MIT is a totally different 
approach to aphasia, has proved effec- 
tive for the appropriate patient, and is 
in use throughout the world. 

Other novel techniques are being 
tried. A methed of visual communiea- 
tion, directly modeled on the efforts to 
teaeh a communication system to 
chimpanzees, has been described by 
several groups and has achieved 
limited success in some patients with 
global aphasia.'* The technique uses a 
large number of 3 x 5-inch cards with 
printed symbols and has proved 
impractical for every day use. A 
revised version, Visual Action Thera- 
py (VAT), appears effective for intro- 
ducing communication and preparing 
for language therapy in global apha- 
sia." Another approach is the teaching 
of sign language to the aphasic. True 
sign languages are consistently failed 
by the aphasic but a communication 
system based on signing, derived 
from the American Indian Sign Sys- 
tem (Amerind), has proved effective. 
Amerind is not a complete language 
and is better described as a nonlin- 
guistic communication system; as 
such, it has been accepted by severely 
disabled aphasies who have failed to 
respond to traditional language thera- 
pies.'* 

Although the number of successful 
therapeutic techniques available re- 
mains limited, the variety of the inno- 
vations presages new therapy tech- 
niques in the future. The trend toward 
a specifie technique for a specific 
language problem, is also encourag- 
ing. 









| Establishment that aphasia therapy 


does help warrants serious interest in 
the process by neurologists. Unfortu- 
nately, there is a tendency for physi- 
cians, including neurologists, to trans- 
fer total management of the aphasic 
to a language therapist. Aphasia ther- 
apy tends to be prolonged (averaging 
two to six or more months) and is 
often performed in isolation from 
other treatment programs. Impor- 
tant, nonaphasie complications may 
be overlooked. The neurologist should 
remain involved with the patient 
receiving aphasia therapy, often as 
the responsible physician because clos- 
er clinical supervision of apaasic 
patients may improve the ultimate 
outcome. 

There are several other reasons why 
the effectiveness of aphasia therapy 
has not reached its potential. Most 
neurologists (and most other physi- 
cians) have little knowledge of zpha- 
sia therapy and are unable to either 
prescribe or monitor the procedure 
competently. Aphasia therapy is often 
requested merely to placate the 
patient or family, rather than because 
the attending neurologist under- 
stands the potentials or limitations of 
the treatment. Advising aphasia sher- 
apy as psychotherapy, a diversion for 
the aphasic patient, is a questiorable 
use of the trained language therapist 
and is probably of limited effective- 
ness. 

In another direction, the quality of 
therapy available is decidedly uneven. 
Much aphasia therapy is performed by 
well-intentioned and adequately 
trained individuals but too many 
language therapists do not have suffi- 
cient training or background exoeri- 
ence to provide optimum treatment. 

In addition, candidacy for apkasia 
therapy can be a difficult determina- 
tion and the decision to discontinue 
therapy can be even more difficult. 
The latter decision is often made by 
the patient or family because they feel 
that too little progress is being made. 
Not infrequently they are correct but 
this is an undesirable situation. The 
course of treatment shouid be moni- 
tored by the physician in collaboration 
with the therapist and any decisicn to 
aiter or discontinue therapy should be 
based on combined clinical judgment. 
With improving techniques, aphasia 
therapy programs should become 
more precise and a specific program 
selected to best meet the patient's 
needs should be the goal. 

An additional and extremely impor- 
tant reason for the neurologist t5 be 
active in the team rehabilitating an 
aphasie patient is often overlooked. 


Editorial 
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cations should manage the complicat- 
ing factors during therapy. Unfortu- 
nately, most neurologists are inexper- 
ienced and have only limited interest 
in the neurcbehavioral complieations 
but, for optimum results from a course 
of aphasia rehabilitation, their input 
is often essential. 

In summary, language therapy has 
a demonstrated effectiveness in the 
treatment of aphasia and, as such, 
occupies a place in the therapeutic 
armamentarium of the neurologist. 
Like many forms of medical therapy, 
successful language therapy demands 
management of the total patient. 
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A Controlled Study 


. * The influence of language rehabilita- 


. understanding, writing, and reading) was 
. investigated in 281 aphasic patients (162 


subjected to a second examination no 
' less than six months after the first. The 
relationship of the following factors to 
improvement was studied: (a) time be- 



























tion; (b) type of aphasia; (c) overall sever- 
‘ity of aphasia on first examination; (d) 


between first and subsequent examina- 


tion. It was tound that rehabilitation had a 


Of aphasia were negatively related to 


“aphasia to improvement was not signifi- 
„cant. Additional evidence of the efficacy 
-Of rehabilitation is provided by experience 
_ With patients who began language therapy 
“several months or years after the onset of 
heir language disorder. 

.. (Arch Neurol 36:190-196, 1979) 


Most aphasic patients improve dur- 
^ ing the course of formal lan- 
guage rehabilitation and many even- 
- tually reach a level of restitution of 
language sufficient to satisfy the 
requirements of everyday verbal com- 
munication at home or even at work. 
However, two other faets are equally 
indisputable. There are aphasie pa- 
ub Accepted for publication April &, 1978. 
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tion on specific language skills (speaking, | 


. reeducated and 119 controls) who were 


np )- . . doubts on 
" tween onset of aphasia and first examina- — — ue 


. presence or absence of rehabilitation - 


significant positive effect on improvement i 
in all language skills. Time between onset 
_ and first examination and overall severity - 


improvement. The relationship of type of | 


Influence of Rehabilitation 
on Language Skills in Aphasic Patients 


Anna Basso, PhD; Erminio Capitani, MD; Luigi A. Vignolo, MD 


tients who do not improve despite 
long and painstaking rehabilitative 
efforts, and there are others who 


regain the use of language without: 


undergoing any kind of formal train- 
ing. These facts prevent one from 
attributing all recovery to rehabilita- 
tion per se and even east serious 
lou its effectiveness. Such 


For editorial comment see p 187. 


doubts do not, of course, concern the 
overall psychologieal and emotional 
effects of remedial language proce- 
dures. All workers in the field agree in 
recognizing the psychotherapeutic 
value of rehabilitazion. Thus a ques- 


tion that remains open may be formu- 
lated as follows. Does language reha- 


bilitation significantly influence im- 
provement of specific language skills 
(for example, oral expression,. audi- 
tory verbal comprehension, writing, 
and reading) in aphasic patients over 
and above the degree of improvement 
associated with spontaneous recovery? 
Recent reviews of the question indi- 
cate that the evidence on this point is 
still ineonclusive.'5 In this article we 
present the findings of a comprehen- 
sive follow-up study carried out from 
1962 to 1975 in an attempt to answer 
this question. 


METHOD 
General Framework and 
Characteristics of Sample 
The design of the investigation is 
outlined below. The main variables that, in 
addition to rehabilitation, may be expected 
to influence the outeome of aphasia are 
listed. Characteristies of the patients and 
the criteria for assessing language deficit, 
change in status, and the influence of 








therapy on improvement zre also indi- 
cated. | 


Preonset variables: age, education, handed- 
ness, sêx ———— 
Onset: type of lesion (cerebrovascular acci- 
dent, trauma, ablation) 
Interval—onset and first examination: «2 
mo; 2-6 mo; >6 mo 
First examination: type of a»hasia (fluent, 
nonfluent) 
Severity (0-4 points) 
Oral expression 
Auditory comprehension 
Reading 
Writing 
Interval-first and second examination: 
rehabilitation, no rehabilitation (always 
26 mo) ; 
Second examination: improvement, no im- 
provement ` 
Oral expression 
Auditory comprehension 
Reading 
Writing 
As suggested, individuals differing with 
respect to sex, handedness, age, education, 
and so on at a particular point in time have 
developed aphasia followirg a cerebral 
lesion due to vascular Gisease, trauma, exci- 
sion of a benign tumor, or other nonpro- 
gressive disease of the left (dominant) 


hemisphere. Then, after ar interval, the 


patient undergoes a comprehensive stan- 
dardized language examination, permit- 
ting assessment of the tyge of aphasia 
(quality of speech outflow) and the severity 
of defect in the four main language modal- 
ities. After another interval, during which 
formal rehabilitation may or may not be 
given, depending on circumstances that 
are largely unrelated to the aphasic disor- 
der per se, the assessment of aphasia is 
repeated by means of the same standard 


examination and changes in status are 


recorded for the same four language 
modalities. . 
There were 981 aphasie patients (199 


Language Skilis—Basso et al 
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ceonfilenty an either the "nonfluent" or 
"Üuent" category were excluded from the 
. Tis severity of the defect in each of 


mage modalities (oral expression, 
auditory verbal comprehension, reading, 
and wring) was evaluated with a 
compoun? score ranging from 0 (no 
communatat: H on) to 4 very good communi- 
x a each modadty this score was 
ecigmtee in such a way as to give more 
€ to tasks reeu.ring the use or 
amling of sertenzes than to those 
the use or understanding of 
“is. The tests were as follows. 

Cxpression.— PDescription.-The pa- 
sent wa: asked to describe as accurately as 
jssible aewhe would shave, using a safety 
«wor Glow man) and how she would cook 
pameti. (i ^ a women) Communication 


red € (none), 1 tpeor), 2 (sufficient), 


























Visual Nàming.—The patient was asked 
t» name 20 -realistic pictures of common 
enjects. Seore ranged from 0 to 2 for each 
iem meaxincum store, 40. 

Coen esa E Score. -Description score (0 
te plus; point if naming score was above 
25 {that «s, 50%). Range was from 0 (no 
eemnunsemt:on) to 4 very good communi- 
cation) She normal cating score was 3 
ed di ick ap to ne years of 








edi cde. 

CNerbal  Comprehension.—Sen- 
ipei nsion.— Fhe patient was 
a earry out ter cral commands of 
= “Pat the pencil in your pocket.” 
«gel from Č to 2 for each item; 
Score = 20. communication was 
) aap lo 5 pointsa, 1 (6 to 10), 2 (11 to 
Te t9:20). 














&rof- Voi 36, April 1979 





Word Comprehension.—The patient was 
asked to point to pictures on oral command, 
on a display o? 20 pictures. Score ranged 
from 0 to 2 for each item; maximum score, 
40. 

Compound C Score.—Sentence compre- 
hension (0 to 3) plus 1 point if word 
comprehension score was above 20 (that is, 
50%). Range was from 0 (no communica- 
tion) to 4 (very good communication). 

Writing.--Description.-The patient was 
asked to write a letter to a relative or 
friend, giving news about his present 
condition, healkh, and so on. Communica- 
tion was scored from 0 to 3, by analogy 
with oral expression. 

Visual Nam:ng.—The patient was asked 
to write the name of 20 pictures. Score 0 to 
40, as for oral visual naming. 

Compound W Score.—Description score 
(0 to 3) plus 1 point if naming score was 
above 20 (that is, 50%). Range was from 0 
(no eommunieation) to 4 (very good 
communicatior ). 

Reading.— The patient was given 10 writ- 
ten sentenees and 20 words, similar to 
those used in the auditory verbal compre- 
hension modality. Each item was scored 
from 0 to 2, in the same manner as in the 
auditory verbal comprehension test. Com- 
pound R score = sentence comprehension 
(0 to 3) plus 1 point if word comprehension 
was above 20 (that is, 50%). Range was 
from 0 (no communication) to 4 (very good 
communicatior). 

The overall severity of aphasia on first 
examination was defined by the degree of 
communieatior deficit in the two modali- 
ties of spoken language, that is, oral 
expression and auditory verbal comprehen- 
sion, measurec by the above-mentioned 0 
to 4 scale. Patients who obtained 0 to 1 on 
oral expression and 0 to 2 on auditory 
verbal comprehension were defined as "se- 
vere" aphasies (N = 125), while those who 
obtained a score of 0 to 3 on oral expression 
and 3 to 4 on auditory verbal comprehen- 
sion were defined as "moderate" aphasics 
(N = 156). 

The combination of type and overall 
severity resulced in four categories of 
aphasia, which included the main syn- 
dromes of th? traditional classification. 
The “nonfluent, severe" category (N = 57) 
included all global aphasies. The "non- 
fluent, moderate" (N = 73) included all 
Broca's aphasies. The "fluent, severe" 
(N = 68) included 63 typical severe Wer- 
nieke's aphasics and 5 patients with trans- 
cortical sensory aphasia. The "fluent, mod- 
erate” (N = 83) was the more heterogen- 
eous group, as it included all patients with 
less severe degree of "posterior" aphasia; 
10 of them showed no conspicuous dissocia- 
tions and corresponded to moderate Wer- 
nicke’s aphasias, while 13 were particularly 
affected in one aspect of language, such as 
naming (amnesic aphasia, N = 5) or repeti- 
tion (conducticn aphasia, N = 8). 

The time in:erval between the first and 
second examimation was always greater 
than six montis, except in ten reeducated 
patients who recovered language complete- 
ly in a shorter period. 

The definit.on of rehabilitation was 





strict. Only patients who received treat- — 
ment for no less than five consecutive | 
months and at a rate cf at least thrge - 

individual sessions per week were consid- 
ered "reeducated." These requirements 
were met in the case of 152 patients. Most 
of them were given four sessions and a few 
up to five sessions per week. On the other 
hand, 119 patients were prevented from 
attending therapy by extraneous factors, 
such as family or transportation problems, 
but were willing to come back once again to 
the unit after six months or more in order 
to take the second exzmination. These 
made up the nonreeducated eontrol group. 
Over 200 aphasics, who hed te quit rehabil- 
itation before eompletiag the required 
minimum of six months, were excluded 
from the study. 

The second examination in reedueated 
patients was administered by a language 
therapist who had not treated the 
patient. 

Improvement was defired by a stringent 
criterion beeause we were interested only 
in patients who made a clinically relevant 


recovery. In order to be considered 
"improved" in any given modality, pa- 


tients had to progress at least 2 points on 
the second examination with respect to 
their score on first examination. In elinical 
terms, this gain reflec:s a remarkable 
progress. For example, w th respect to oral 
expression, it corresponds to progress from 
deseription and naming = ril to descrip- 
tion = poor or even sufficient and correct 
naming of over 50% of tha pictures. There- 
fore, “improved” could well be interpreted 
as “much improve ed,” even if it did not 
necessarily mean “entirely recovered.” Pa- 
tients who progressed Cor point only 
were considered “unchanged.” 


Experimental Design 


Choice of Variables.—Inspeetion of Table 
1 suggests that the outcome of aphasia 
may be viewed as a -omplex process, 
reflecting the interactive effects of a 
number of independent variables on one 
dependent variable, namely improvement 
of language in the four zested modalities. 
As to the independent variables, the 
number of them that can be studied simul- 
taneously by means of tne available non- 
parametric techniques (see below) is lim- 
ited by the size and distribution of the 
sample. Our sample allowed us to study the 
effect of four variables, and we selected 
the following ones: (a) time between onset 
and first examination (three levels: less 
than two months, two tc six months, and 
more than six months); (e) type of aphasia 
on first examination, as reflected in the 
quality of speech output “two levels: fluent 


. and nonfluent); (c) overal severity of apha- 


sia on first examination (twc levels: severe 
and moderate); (d) rehabilitation between 
first and second examinatien (two levels: 
presence or absence). Tre reason for this 
choice was that an eartier retrospective 
study* had suggested (but eculd not estab- 
lish statistically) that these factors had a 
considerable influence on the outcome of 
the speech disorder. 

The remaining variabies in Table 1 not 
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Table 1 _—Number of Patients Whose Oral ieee Was improved or Unchanged on Second Examination 


(Total Sample = 281) 
Not Rehabilitated (113) 


Nonfiuent 


Severe (34) 


<2 mo 


improved 
Unchanged 


2-68 mo 6 mo 


Moderate (19} | 


- 2mo 2-6 mo > 6 mo  -— 2 mo 


Rehabilitated (162) 


Nonfluent 


Severe (23) 


MÀ 


<2mo 2-6 mo 
improved 


Unchanged 

^ Source of Variability 
improvement x time 
improvement x type 


improvement x severity 
improvement x rehabilitation 


included in the experimental design (sex, 
age, education, nature of lesion, and so on) 
were checked and their distribution in the 
groups under comparison was found to be 
random, except for age. The nonreeducated 
 aphasies were somewhat older than the 
reeducated (mean age, 53.4 years; SD, 14.1 
years vs mean age, 47.8; SD, 14.6 years). 
Statistical Analyses.-Improvement in 
oral expression, auditory comprehension, 
reading, and writing was investigated by 
means of four separate analyses. For each 
modality (see, for example, oral expression, 
. Table 1), patients were divided into 24 
subgroups, corresponding to the 24 condi- 
tions of association of the four indepen- 
dent variables. Within each subgroup, 
patients were further divided according to 
presence or absence of improvement on the 


' second examination. The complex contin- 


gency tables resulting from these subdivi- 
sions were analyzed by means of a log- 
linear model? in order to estimate the 


significance of the effect of each variable 


(independently of the others) and of the 
interactions of variables on the proportion 
. of aphasies who were improved on second 
. examination. The risk of a type 1 error was 
. Set at 5% for each modality. In evaluating 
. the significance of the single variables on 
. improvement, one-tailed tests were used 
. fortime since onset and rehabilitation, and 
. two-tailed tests for quality of speech 
output and severity. Therefore, on the 
basis of Bonferroni's inequality," the 
. following significance levels were adopted: 
. P = 025 for time since onset and rehabili- 


tation, P = .0125 for quality of speech- 


output and severity. 
Since age had not been introduced in the 
main statistieal design and since the mean 
-age of the reeducated patients was lower 
. than that of the reeducated ones, the effect 
of age was investigated with an additional, 
. more restrieted analysis, which was con- 
fined to oral expression. Patients were 
. divided into two age groups: younger and 
older than the median of the entire sample 
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Moderate (54) 


-2mo 26mo -6mo <2 mo 


(58 years). The significance of the effeet of 
age, rehabilitation, and their interaction on 
improvement was tested by means of a 
log-linear model? The biserial correlation 
coefficient between improvement and 
age was also computed. 

Method of Rehabilitation.—Language re- 
habilitation, as practiced in our unit, 
follows the so-called stimulation ap- 
proach.’ Therapy consists of a number 
of 45- to 50-minute individual sessions, 
during which language exercises are 
carried out. These are viewed as a stimu- 
lus-response situation in which the thera- 
pist endeavors to elicit and consolidate 
language responses by giving stimuli and 
reinforcements. Homework and group 
meetings are common supplements to indi- 
vidual therapy. Detai.ed information and 
examples can be found in a number of 
studies’ that alse show how specific 
techniques have changed with time and 
experience. The basic concepts, however, 
have remained the same and will be briefly 
reviewed. 

Rehabilitation is based on two clinieally 
observable facts and on one theoretical 
hypothesis. The first clinical fact is the 
well-known automatic-voluntary dissecia- 
tion.’ Aphasic patients, while unable to 
produce a given languaye response when 
they intend to do so, can sometimes 
produce it automatically in response to 
facilitating stimuli, that is, stimuli that 
irigger deeply rooted verbal habits. The 
second fact is also empirically well recog- 
nized. If an aphasic cannot bring forth an 
intended response by himself, it is seme- 
times possible to lead him to do so by 
eliciting a response first in a more auto- 


matic way and then in more and more 


voluntary ways hy gradually withdrawing 
the facilitations incorporated in the stim- 
uli. This passage from more automatie to 
more voluntary constitutes the core of 
rehabilitation. It consists of a dynamic 
therapist-patient interplay, which must be 
carried out with a rapid, pressing rhythm 





2-6 mo 


‘Severe (43) | 
MÀ 


2-6 mo 


# - - Y 
Severe (25) 


Moderate (41) 


»6mo -2mo 2-6mo. > 6mo 


Moderate (42) 


| »6mo -2mo  2-6mo 





within each single exercise, that is, within 


a few minutes’ time. The choice of facilita- 
tions and the degree of fadirg out are not 
preprogrammed but are intuitively decided 
at the moment on the basis of patent's 
preceding responses. Such continuously 
renewed attempt to shift upward to a more 
intentional use of language, if successful, 
powerfully enhances the patient's metiva- 
tion. In contrast, the repetitive admin stra- 
tion of facilitating stimuli is merely a 
useless and depressing stimulation of ther- 
apy. The basic procedure outlined above 
can be employed, with appropriate modifi- 
cations, to all language modalities and to 
all types of aphasia. 

Sinee the aim of rehabilitation is to 
restore verbal behavior that can be used in 
real communication, stimuli and responses 
involve sentences and mearingful words 
while the use of isolated syllables or pho- 
nemes is avoided whenever possible. Spe- 
cial techniques of facilitation, such as 
melodic intonation” or deblocking," are 
employed when indicated. 

The hypothesis underlying rehabilitation 
is that all intentional verbal behavior, if 
appropriately reinforced thrcugh training, 
leaves a trace in the cerebral structures 
that are potentially capable to carry out 
linguistic activity, and this trace increases 
the probability of occurrence of subsequent 


correct verbal behaviors. This assumption 


awaits empirical. verification, the first step 


in which is the demonstration of the effica- 


cy of language rehabilitation. 
RESULTS 
Effect of the Four Selected 
. Variables on Improvement 
Tables 1 to 4 show the number of 
patients who, on second examination, 
were found to be improvec or 


unchanged in each of the four major 


modalities of language behavior. The 
results of the statistical analysis are 
reported in the lower part of each 
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Number of Patients Whose Auditory Verbal Can prehension was aravei or Unchanged on | Second Examinatio: 
mE (Total Sample = 193) - 


Not Rehabilitated (86) 











Nonfiuent Fluent 
Severe (34) Moderate (8) Severe (25) Moderate (19) 






















> 6 mo > 6 mo < 2 mo 





<2 mo 









2-6 mo 2-6 mo 7^ 6mo <2 mo 





2-ó mo 6 mo 


t incha aoe 







Rehabilitated (107) 






Nonfiuent "u 







Severe (23) Moderate (20) Severe (43) 












»6mo -2mo 2-6mo >6mo 





2-6 mo  —2mo  2-6mo 






- Amproxed . 
nchamgei 













t x rehakilitation 








279) 





-Number of Patients Whose s writing Was Improved or Unchanged on Second Examination vee gamle = 
RING Not Rehabilitated (118) 





“Severe (94) Moderate (19) Severe (25) ] Moderate (40) 




























6 mo < 2 mo 





2-6 mo 2-6 mo 





< 2 mo 





> 6 mo >6mo <2mo 2-6 mo 









L ete mo. 
dnproxed. o : 
Ünchasged 


Rehabilitated (161) 







Nonfiuent 






Severe (23) Moderate (54) , Severe aa» Moderate (41) — .—— 






2-6 mo <2 mo <2mo 





> & mo 








> 6 mo 








2-6 mo 











26 mo 





> 6 mo. 





< 2 mo 






czmo. 2-6 mo 








2 21.166 
1 3.341 
1 22.912 
1 7.982 
































c tubi tion was significant (age: x? 2.919, df 1, Table 5 aes that p re 
oe hots: d ome aae were found: NS; age rehabilitation: x? 3.602, df 1, 

to be cousistently significant, that i is, NS), while the effect of rehabilitation 
time berween onset and first exami- alone was highly significant (x? 16.654, across. pes a but al 50 

"ation, everall severity of aphasia on . df 1, P < .001). These findings indi- across reeducated anc nonreedueated — 
rst exammnation, and presence of cate that there is a rather weak groups: within both spoken and writ- 
rehibilitaton between first and sec- inverse relationship between age and ten language, comprehension im- | 
ondiexamination. The effect of type of | improvement, which, however, does proves more (that is, in a larger 
aphasia, as reflected in the fluency- not significantly interfere with the percentage of patients) than expres- 
romduerzy-of speech output, was not effects of rehabilitation. Sion. A weaker and less consistent 
sgpificant. Interactions are not i . trend disclosed in Takle 5 is that oral - 

o shown in the tables because none of CYS OR ee eevee language modalities tend to improve 
o them wes significan: 3 Language Modalities more than the corresponding aspects - 
In the preceding analyses each of written language. These data do 

| | Age ect language modality was treated sepa- not lend themseives readily to tests of 

“The Ei seal correlation coefficient rately. From a clinical standpoint, itis ^ statistical significance due to the 
and improvement was of interest to compare the four modal- unequal number of subjects in the | 
er A us dad of age nor ities with one another with respect to subgroups. However, the rst trend at — 
improvement. The figures shown in least is clear-cut, and zonfirms earlier X 
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Severe (34) 


improved 2 | 
Unchanged 9 12 9 


Severe (23) 
 -2mo 2-6 mo 
Improved . 7 
Unchanged . 2 
Source of Varlability 

improvement x time 
improvement x type 
improvement X severity 
Improvement x rehabilitation 





Language Modalities 
Auditory verbal comprehension 


(193) — 
Reading 
(228) 


Oral expression 
(281) 


Writing 








. observations on the spontaneous out- 
come of aphasia^" Rehabilitation 
. does not seem to change this trend. 





REPORT OF CASES 


. Additional information about the effects 
© of rehabilitation may be found in the indi- 
vidual histories of patients who began 
language retraining several months or 
years after onset, when their aphasic disor- 
der was stabilized for a long time. Three 
Such cases from our sample are described in 
some detail. 

Case 1: Broca's Aphasia.—A 49-year-old 

_ right-handed schoolteacher suddenly devel- 
_ oped aphasia in December 1960, following a 
- cerebrovascular accident (CV A) of the left 
hemisphere. She had neither hemiparesis 

. nor hemianopsia. A few years previously 
she had had a milder stroke to the right 
hemisphere, entailing a slight left-sided 
. hemiparesis of a few weeks’ duration and a 
- transient slurring of articulation. The 
. patient led a normal family life, apart from 
her severe verbal communication defect. 
She did not receive language rehabilitation 
because it was not available in Reggio 
Calabria or the vicinity. When she learned 
of the existenee of our unit in 1971 (11 
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SSS 
<2 mo 


> 6 mo | 


(279) (34) 


Table 4.—Number of Patients Whose Reading Was Improved: or Unchanged on Second Examination (Total Sampie = 228) 


Not Rehabilitated (97) 


Nonfiuent 


Moderate (13) 


2-6 mo £6mo < 2mo 


Rehabilitated (131) 


Nonfiuent 
M — M — MÀ 


Moderate (35) 


<2mo 2-6 mo > 6 mo | 


Table 5.—Patients (Divided by Aphasic Categories and Absence-Presence of Rehabilitation) Who Improved in Four Language 


Mcdalities (%)* 


Nonfluent 


R+ 


9 
(23) (25) (43) 


years after her stroke), she moved from 
Reggio Calabria to Milan (a distance of 800 
miles) in order to participate in the treat- 
ment program. 

On first examination, oral expression 
was nonfluent, consisting mainly of short 
syllabic fragments uttered with marked 
slowness, long pauses, and obvious articula- 


tory fatigue. Deseription of an event was 


totally ineffeetual. For example, when 
trying to describe how she would cook 
spaghetti, she said: “Si... pi... pia... no, 
no... for... de... de... no... dice... 


te... te... òtetá... tele...” Only a few 


short, ready-made utterances are under- 
standable here (si; no, no; dice = says). The 
same disorder hampered naming, in which, 
however, she reached 25% success, thanks 
to the good preduction of two bisyllabic 
words and to some simple phonemie para- 
phasias. When she was not specifically 
trying to communicate, she often prodaced 
short runs of rapidly uttered phonemic 
jargon. The compound E score was 0. Writ- 
ing was virtually impossible, including her 
signature. The patient tended to shy away 
from the task. Auditery verbal comprehen- 
sion was fairly good (pointing to command 
95% eorrect, carrying cut commands 75% 
correct, compound C score = 3) except for 


Severe (25) 
— eee 


Severe (39) 


<2mo 2-6 mo 


Fluent 
Moderate (25) 
26mo >6mo <2mo  2-6mo 
0 13 3 2 
5 5 1 1 


Moderate (34) 


> 6 mo < 2 mo 2-6 mo 










Moderate Aphasia 
Nonfluent Fluent 


R— 









































42 43 20 
(19) (54) (40) 





i . *in each subgroup, figures indicate percentages of improved patients, while figures in parentheses indicate number of patients whose improvement was 
. recorded. Inspection of columns discloses rank order of four modalities with respect to frequency of improvement. 


the token test (18/39). Reading comprehen- 
sion was good. 

The diagnosis was severe Broca's apha- 
sia. The patient received language therapy 
at a frequency of five sessions per week 
during eight months. On second examina- 
tion, oral expression, while still somewhat 


slow with rare hesitations and occasional 


anomias and phonemie paraphasias, was 
flawless as far as grammar and meaning 
were concerned. Description was more 
than sufficient from the point of view of 
communieation. If one compares the 
following description with that of the first 


examination, the improvement is striking 


(italies indieate phonemie paraphasias, and 
the correct word is given in parenth2ses): 
"Prento (prendo) una pentole...metzo sul 


fuoco...prendo...olio e sale e ci-cipol- 


la...la trito...con la mezzaluna.. trito 
i pomodori . . . li faccio cuocere adagic ada- 
gio...topo (dopo)... prende un pezzo di 
carne ...lo faccio tri-te-rare (tri-tare). Poi 
prendo un'altra pentola con sale... no! eon 
acqua e sale. Quando bolle ei metto giü la 
pasta. Quando é pronto la scolo... prendo 
la pe-pe-pe-su, no! zuppiera í+), unisco la* 
pasta e la salsa alla carne insieme ed è 


pronto." ("I take a pot... I put it on the 


fire...I take...oil and salt anc on- 
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. Sart... nals: 


systematic Lnguage retraining were suffi- 


“tation was 
Mantua, the nearest zphasia unit being 


: tior, eral expeession was 
` abundant; aromia and verbal paraphasia 
- totaly hampered the ceseription task. 


"vert 





jon... münee it... with the mincing 
kere.. 1 mince the tomatoes... I have 


C them cock dowly, slewly ... hen... I take 
>a piee of 


| meat...i hash it 
ur... Them... take another pot with 
with water and salt. When it 
“is I put be pasta in. When it is ready I 








: strain it, Í fake the... no! tureen, I put the 






pasia amd tae meat sauce together and it's 
reacy.”} Tais deseripton was given 2 
prts. Siwe naming reached 90%, the 
compound EF score was 3. Oral apraxia was 
stil present 14/20). Writing also improved 
dramaticallz, She wrote a letzer consisting 
of seven wed-construcied, meaningful sen- 
tences, thotzh with seme literal parapha- 
sias, hesitatsons, and rewritings; the signa- 
tuse was perfect. Auditcry verbal compre- 
heasion increased to 140% in vointing, 90% 
in -carrying out commands “compound C 
scere = 4); token fest 28/89. Reading 
eomiprehensn was good. 

i mary, this patient, while well 


integrated ^n a helpful and motivated 

















y, wastill a severe Broes's aphasie 11 
the stroke, Eigb: months of 






cien: to brieg about s dramatic improve- 


 $ quent Aphasia With Marked 

| agraphia.—A 17-year-old right- 
1 completed secondary 
Sel sustaihed a severe blunt head injury 
a left frontoparietal fracture and 
corse forever one week) that eft him with 
*emiparesis and aphasia. Seven 
months later the meter disorders had 
subsided, wile the language difficulties 
remained quete severe. In spize of this, he 
didnot seek 'anguage rehabilitation, partly 
because he had resumed work zs a disabled 
perscn on reduced pay as an assistant 
paperhanger and partly becsuse he be- 
lieved that Ims speech would recover spon- 
s had the strength of the right 
rm and leg. Moreover, language rehabili- 


available in his hometown of 



























100 miles away. 
























fuent, though not 


Naming was -ess than 50%. The compound 
E score was C. Writter expression was also 
very poor. Itswas slowed down by anomic 
diffevlties amd distorted by Biteral para- 
phasias, whici alterec even tte patient's 
signature (We = 0). Ie ecntrast, auditory 
“a comprehension was gooc (C = 4 and 
token test score = 33/39) Reading com- 
prehension was also good. 

The diagno-is was moderate Puent apha- 
sia with prominent werd-finding difficul- 
ties and severe agraphia. The patient 











cunderwent.resabilitatioa Zor three to four 
sessions per week and was judged to be 


recovered after five months. 
Os che second examination, cral descrip- 


"tion. was somewhat succint but entirely 


adequate from the standpcint of communi- 


-eation, withowt qualitative aphasic errors. 
"Naming was 00%. The compound E score 











was 4. Writing was almost flawless 
(W = 4). 

In summary, language in this patient 
progressed little if at all during the first 
two years and two months, although he was 
a young person, had resumed regular work, 
and had been leading a life that provided 
him with a variety of language stimuli. 
Intensive formal rehabilitation brought 
him to virtually complete reeovery in five 
months. 

Case 3: Fluent Aphasia With Marked 
Anomia, Agraphia, and Alexia.—AÀ 60-year- 
old right-handed nurse developed aphasia 
with conspicuous difficulties in reading 
and writing, right visual field defect, and 
hemiparesis in November 1972, due to a 
completed stroke of the left hemisphere. 
One month before she had had a transient 
ischemic attack with aphasia and right- 
sided hemiparesis. During the ensuing six 
months she underwent intensive physical 
rehabilitation with significant reduction of 
the motor deficit in her hometown of 
Bologna, where, however, language thera- 
py was not available. | 


Seven and a half months after stroke, | 
following the. psychiatrist's advice, she | 


moved to Milan (125 miles away) in order to 
attend language therapy in our unit. On 
first examination, oral expression was 


fluent and rather abundant, with frequent - 
anomias in the foreground, several cireum- 


locutions, and. a few verbal paraphasias. 


` Description was nil and naming was 5%; 
the compound E seore was 0, Writing was | 


limited to the signature; the patient was 
unwilling to write the letter, claiming that 
she could not do it; she then very slowly 


wrote four meaningless words and gave up. 


Auditory verbal comprehension was some- 
what better (compound C = 2), except on 
the token test (11/39). Reading was possi- 
ble but so abnormally slow as to be abso- 
lutely inefficient for all practical purposes. 
The patient followed the written line with 
her index finger and laboriously tried to 
decipher each syllable; reading comprehen- 
sion of phrases was nil. There was a mild 
paresis of the right arm and a massive 
right field defect with macular sparing. 
Diagnosis was fluent aphasia with marked 
anomia, agraphia, and alexia. The patient 
underwent language rehabilitation for six 
months at a rate of three sessions per 
week. On second examination oral expres- 
sion was normal, except for occasional 
anomic hesitancies and verbal paraphasias. 
Description was good and naming reached 


92%. The compound E score was 4. Audi- 


tory verbal comprehension further im- 
proved (compound C score = 4, token 
test = 21/39). The most striking progress, 
however, concerned reading and writing, 
which were now virtually perfect, while the 
right visual field defect remained un- 
changed. 

In summary, language in this patient 
was still severely defective 74 months 
after stroke, in spite of the fact that she 
had undergone continuing and intensive 
physical therapy, a type of activity that 
implies close personal contacts and much 
verbal stimulation. Progress was brought 
about only by formal language rehabilita- 
tion. 





. COMMENT 


The main finding of this study is 
the demonstration that formal lan- _ 
guage rehabilitation in aphasics does- 
have a positive effect on the improve- 
ment of the ability to communicate | 
through speaking, listening, writing, 
and reading, provided that it is- 
carried out dur. ng at least six months 
and at a rate of no less than three 
individual sessions ger week. The > 
gains in these specific language mo- 
dalities are signifiezntly more fre- 
quent in treated than in nontreated 
patients. 

At the same time, our results also 
show that the denefieial influence of- 
treatmert is counterbalanced to a 
certain extent by the negative (and 
equally significant) effect of two 
other factors, that is, zime since onset 
and overall severity o? aphasia. These 
factors significantly influence the 
subsequent course of nontreated as 
well as that of treatec patients. — 

The practical implications of such 
contrasting effects is that all three 
variables:should be taxen into consid- 
eration before formulating a progno- 
sis. Consider, for example, oral ex- 
pression {Table 2). Tae table shows 
that, if untreated, the Broca's and the 


moderate fluent aphas.es whose disor- 


ders are recent nave tie best progno- | 


sis (“spontaneous” improvement after 


six months is expected to occur in | 
almost 50% of cases), while the global 
and Wernieke's aphasies whose lan- 
guage disorders are mediam- or long- 5 
standing have the worst prognosis (no _ 
"spontaneous" improvement occurred | 
in any such patient). If treatment is | 
carried out in the ensuing six months, 
the chances of improv2ment increase - 
about 30% in both groups. es 

On the basis of our earlier study,‘ - 
we expected that the type of aphasia - 
(fluency-nonfluency) would also play a 
role in prognosis, in th2 direction of a 
poorer outcome for nonfluent pa- 
tients. However, this hypothesis is not 
supported. by the present findings. 


There is no evidence that, other things . 


being equal, the outcome of global 
aphasies is worse than that of the - 
severe Wernicke's aphasies, nor that | 
Broca's aphasies improve less than the 
moderate forms of fluent aphasia. - 
The fac: that the infuence of reha- 
bilitation is not signiicantly differ- 
ent in the several groups indicates 


that all aphasies. if treated, increase _ 3 


their chances ef improvement by 
about the same proport.on, In compar- 
ison with their expected “sponta- 
neous” improvement. This means, on 


the one haad, tha: all types of aphasies - i 


are equally good candicates for treat- ue 
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ment; but, on the other hand, it means 
that patients with severe and long- 
standing deficits on first examina- 
tion, are still those with the worst 
prognosis even among the treated 
‘group (improvement is expected in 5% 
. of patients only). In this sense, and 

limited to the long-standing subgroup, 
our findings not only support the 
conclusions of Sarno et al about the 
poor outcome of global aphasies, but 
extend them to include long-standing 
. Wernicke's aphasics. 

Further evidenee of the effective- 
. ness of rehabilitation is provided by 
the study of single cases, in whom 
treatment was initiated more than six 
months after onset (11 years, over 2 
years, over 7 months) when sponta- 
neous restitution had reached a pla- 
teau. In a sense, these patients serve 
as their own controls. It is difficult to 
attribute to chance the dramatic 
improvement of language (up to 
complete recovery in one case) that 
oceurred following the prescribed pe- 
riod of formal treatment. 

Our findings offer little informa- 
tion about the possible mechanisms of 
rehabilitation. A cue may be provided 
by the data of Table 5, showing that 
the rank order of the four language 
modalities with respect to improve- 
ment is about the same in treated as 
in nontreated patients. This suggests 
that rehabilitation accelerates the 
. natural course of restitution without 
. altering its pattern. 

..J Some possible biases in this study 
deserve comment. The composition of 
the nonreeducated group was not 
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preprogrammed because of obvious 


ethical reasons but resulted from an 
uncontrolled selection due to factors 
largely extraneous to aphasia as such. 
It could be argued that these factors, 
labeled "family or transportation 
problems," actually reflected poor mo- 
tivation toward recevery on the part 
of patient and/or relatives: laek of 
motivation, rather than of language 
therapy, would then account for the 
lesser improvement of the nonreedu- 
cated group. However, unsystematic 
information about these patients and 
their families suggests that objective 
difficulties rather than inadequate 
attitudes were the real obstacle in 
most cases. All the cited patients had 
excellent motivation even before dis- 
covering the existence of our unit but, 
in spite of this, they progressed little 
without formal therapy. 

The age difference between treated 
and untreated aphasies is not disturb- 
ing since it has been shown not to 
interfere significantly with the effect 
of rehabilitation on improvement. 
However, the possible influence of age 
on the outcome of aphasia should be 
verified by an ad hoe study, especially 
since the available evidence to date is 
not clear-cut.'*^ The same applies to 
all those variables, such as Sex, 
handedness, educational level, nature 
of lesion, and so on, that could not be 
included in the experimental design of 
this study. 

What is the practical relevance of 
improvement, as defined by us, on the 
patient’s life at home or at work? The 
focus of this study was deliberately 
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limited to evaluating the effects of 
language rehabilitation on specific 
language skills that can be measured 
by standard tests. Thus problems of 
social readjustment were beyond its 
scope. Anecdotal evidence from our 
series confirms the netion that social 
readjustment may be independent of 
language restitution. Some patients, 
such as case 1, found gainful employ- 
ment while still aphasie (as described 
by Hatfield and Zangwill*) while 
others complained of severe malad- 
justment to work (sometimes, but not 
always, associated with the minimal 
verbal and memory defect described 
by Critchley**) long after an apparent- 
ly satisfaetory recovery of language. 

On the other hand, the simple 
language tests used in this study are 
of the kind recommended by New- 
combe* to "measure symptoms of 
consequence to the patient in his 
personal and working life." Standard 
administration in a laboratory setting 
makes them somewhat more difficult 
than similar tasks eneountered in real 
life. But, apart from this, their scores 
appear to reflect functional communi- 
cation rather faithfully. In our opin- 
ion, therefore, improvement mea- 
sured by them is a reliabie indicator of 
language recovery in real life as well 
as suggested by our preliminary find- 
ings.” 

This investigation was supported by the Consi- 
glio Nazionale delle Ricerche, Rome. 

The language therapists at the Aphasia Reha- 
bilitation Unit of the Clinica Neurologica of 
Milano made this work possible. 

Arthur Benton, PhD, did editorial work on the 
first draft of this article. 


Mind: Essays in Memory of Kurt Goldstrein. 
New York, Springer, 1968. 

19. Fazio C, Garello L, Canforto C: Studio delle 
diverse componenti semeiotiche del linguaggio 
correlate in base al decorso del disturbo fasico. 
sistema Nervoso 18:170-184, 196€. 

20. Sarno MT, Silverman M. Sands E- Speech 
therapy and language recovery ir severe aphasia, 
Speech Hear Res 13:601-623, 1970. 

21. Gloning K, Trapp! R, Heiss WD, et al: Eine 
experimentell-statistische Untersuchung zur 
Prognose der Aphasie. Nervenarzt 40:491-494, 
1969. 

22. Hatfield FM, Zangwill OL: Occupational 
resettlement in aphasia. Scand J Rehabil Med 
7:57-60, 1975. 

23. Critchley M: Communication: Recognition 
of its minimal impairment, in O'Leary J, Jennett 
B (eds): Scientific Foundations of Neurolagy. 
London, Heinemann Medical Books, 1972. 

24. Neweombe F, in diseussion. Marshall 4C, 
Holmes JM, Newcombe F: Fact and theory in 
recovery from the aphasias, in Outcome of Severe 
Damage to the Central Nervous System. Amster- 
dam, Elsevier Publishing Co, 1975, pp 255-257. 

25. Basso A, Faglioni P, Vignolo LA: Etude. 
contrôlée de la réeducation du langage dans 
l'aphasie: Comparaison entre aphasiques traités 
et non-traités, Rev Neuroi 131:697-614, 1974. 


Language Skills—Basso et al 


enn 





^^ beer exe 



















thelial alterations occur as early 
utes follawing impact injury to 

; atæspinal cord. Separation ot the 
3 endothelial junctions and exposure of 
C microvascular basal 'amima result in 
.. platelet adhesion and aggregations that 
. cover defects in the vessel wall and may 
7 progress t to«complete-vascular occlusion. 
ars michi the "t six hours 

















mz ation an eégoraibts in part for 
2c reased eod. flow: in the central gray 
-maer Tollo» ing spinal cord trauma. 

s (Arch Neural 36:197 -201, m 





: Bee flow follewing spinal cord 
a injury nas been shown to de- 
Te ra p 












. period of one 


Hm 


over & 


Flow in the 
| is preserved and may be 
i tely. —* Mechanisms for 
ew in gray matter have 
| mined ultrastructurally, 
: demonatinal A meme werden dam- 


experimental a 
white a matte 


X 


z cred | 











oÉ ; À gg 'egation 
perii nental Spinal Cord Injury 
| etural Observations 


WD; W. Gorge Bingham, Jr, MD; William E. Hunt, MD 


is partially responsible for microvas- 
cular occlusions. 


MATERIALS AND METHODS 


Six adult rhesus monkeys were trauma- 
tized with a 20-g weight falling 15 cm onto 
the exposed upper thoracic cord with the 
dura intact, as described by Albin et al. 
Animals were killed at 1, 5, 30, 60, and 90 


minutes, and six hours following i injury by 


cardiac perfusion with a glutaraldehyde- 
paraformaldehyde solution. After initial 
fixation, further perfusion with a colloidal 
carbon dispersion was utilized as a vascular 
marker. The tissue was then processed for 
light and electron microscopy and exam- 
ined with an electron microscope. Details 
of the procedure are described in a sepa- 
rate publication.: Two animals served as 
controls; they were perfused with the 
glutaraldehyde-paraformaldehyde solution 
but no carbon black. Tissue was sampled 
from multiple levels of the spinal cord, 
including the cervical, dorsal, and lumbosa- 
cral regions. Additional control tissue was 
taken at least four segments distal to the 
laminectomy site of the perfused animals 
and examined ultrastructurally. Control 
tissues were taken from regions that had 
undergone no surgical manipulation prior 
to perfusion. 


. RESULTS 
Control Animals 


In vessels of capillary size (7 to 15 u), 
the endothelium is composed of a 
single layer of cells lying on a basal 
lamina, and there is no perivascular 
Space. Larger vessels (arterioles and/ 


ly are surrounded by a distinct colla- 


 sistently present in the microvascula- 

























or venules) in gray matter occasional- - 


gen-containing space. White matter 
vessels tend to 5e of a larger diameter - 
and are predominantly surrounded by 
such a space. Smooth ‘muscle cells and 
pericytes occur and gre more numer- 
ous about the larger vessels. Pental- 
aminar endothelial junctions are con- 


ture of both gray anc white matter.* 


Posttraumatic -hanges 


Progressive central hemorrhagic - 
necrosis was noted with more exten- | 
sive red blood cell extravasation being 
related to time following injury. A - 
variety cf endothelial changes occur 
and the observations in this article are - 
concerned mainly with those vessels 
showing early signs ef injury in. and 
adjacent to the central hemorrhage. 

Gaps in the endothelia. lining oceur 
as early as 146 minutes following trau- 
ma. No such gaps are seen in the- 
control samples. These consist of sepa- 
ration of endothelial junctions with . 
exposure-of the underlying basal lami- — 
na, which tends to maintain its struc- — 
ture and preserve the continuity of 
the vessel wall in arezs of endothelial 
separation. Carbon particles extend- 
from the lumen to the basal lamina 
but there are impeded from further. 
egress into the parenchyma. Platelets. 
occur either singly with fibrin strands 
over small breaks in the endothelial. 
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vessel. Fibrin deposition extending into parenchyma is outlined by arrows. Red blood cell (RBC) is noted 
within lumen and extraluminal polymorphonuclear leukocyte (PMN) is also seen (original magnification 


x 4,500). 


surface or as complex thrombi cover- 
ing larger areas where there is 
complete loss of the endothelial cover 
(Fig 1, 2, and 3). Sporadic fibrin depo- 
sition is present within the parenchy- 
ma in areas of serum extravasation. 
Platelet surface adhesion to damaged 
endothelium is demonstrated in Fig 4. 
A formed platelet thrombus complete- 
ly filling a vessel lumen is seen in 
Fig 5. 

No attempt was made to relate the 
degree of platelet activity to the 
number of vessels affected at various 
distances from the site of impact, or to 
equate activity to the time following 
impact due to inherent variability of 
tissue sampling for electron micros- 
copy. The changes observed occur 
within the region of hemorrhage and 
in the adjacent edematous areas in 
animals examined from 12 minutes to 
six hours following injury. 


COMMENT 


Vascular damage with subsequent 
platelet thrombus formation has been 
shown to result in thrombi beginning 
along lines of cellular adhesion. It has 
been postulated that one of the endo- 
thelial-supporting functions of the 
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platelet is to plug microscopic holes 
after they have formed. Ultrastruc- 
tural evidence to confirm this observa- 
tion has been presented by Baum- 
gartner et al,* following mild endothe- 
lial injury. Platelets also adhere to 
basal lamina where there has been no 
injury other than vasodilation and 
slight separation of endothelial junc- 
tions.’ Scanning electron microscopic 
examination of ischemic carotid ar- 
tery endothelium has demonstrated 
“erater-like” defects that could cause 
interference with blood flow and 
formation of platelet thrombi by their 
protrusion into the lumen. Crater 
formation is thought to be a nonspe- 
cific reaction of endothelial cells to 
injury.**? 

Platelet adhesion and aggregation 
is a complex process with multiple 
contributory factors. A theoretical 
sequence of events described by Rod- 
man, based on platelet morphology, 
involves platelet exposure to the 
vascular basement membrane or col- 
lagen. The initial hemostatic plug is 
formed by additional platelets adher- 
ing to the primary layer. Adenosine 
disphosphate (ADP) released from 
aggregated platelets further induce 


aggregation. Clot retraction and sta- 
bilization affected by thrombosthenin 
and fibrin-stabilizing factor follows. 
Further platelet aggregat:on and dis- 
integration then oecurs, also in- 
fluenced by ADP, thrombin, and 
collagen. ' 

The role of endothelium as a focus 
for platelet aggregation is unclear. 
Platelet adhesion to damaged endo- 
thelium has been reported by Co- 
tran," Poole et al," and Ashford and 
Frieman,? while Baumgartner et al^ 
and Tranzer and Baumgartner’ have 
demonstrated platelet aggregation 
beginning at sites of basement mem- 
brane exposure. The present study 
indicates that adhesion occurs on both 
damaged endothelium and at endothe- 
lial gaps where basement membrane 
exposure occurs. The protective mech- 
anism of platelet aggregation follow- 
ing endothelial injury involves hemo- 
stasis in cases of complete vascular 
disruption and may also involve plug- 
ging of small endothelial defects. 

Fibrin functions to stabilize aggre- 
gated platelets and, although neces-' 
sary for stability of the thrombus, it 
renders the thrombus susceptible to 
lysis by fibrinolysins.* Manipulation 
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Fig 2.—Fibrin ceposition and numerous platelets are present within vessel. Endothelia! covering of basal 


lamina at lower right is missing. Arrow demonstrates platelet with surrounding fibrin strands that appears to 


be plugging endothelial gap. This is showr at higher magnification in Fig 3 (original magnification 
x 4,500). 





Fig 3.—Exposed basal lamina (BL) at site of endothelial separation is being 


covered by platelet surrounded by fibrin strands (arrows) (original magnifica- 
fion x 19,000). 
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Fig 4.—Endothelial damage with partial junctional disruption is evident in center of 
photograph. Platelet is in close apposition to luminal surface of damaged cell 
(original magnification x 19,000). 


Fig 5.—Formed platelet thrombus is present within vessel in area of hemorrhage. Layer of RBCs can be 
seen along inner margin of vessel wall. Red blood cells are also seen in cord parenchyma (original 
magnification x 2,500). 
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more so than either of these com- 
pounds alone. This has been related to 
thrombus stabilization." 

Platelet activity following impact 
injury to the primate spinal cord is 
demonstrated ultrastructurally. Open- 
ings of endothelial junctions and 
denuding of basement membranes 
result in platelet adhesion and com- 
plex thrombus formation. Platelets 
either singly or as aggregates are 
demonstrated to fill the gaps that 
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Impairment of Neuromuscular Transmission 
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.  * Neuromuscular transmission was 
. Studied in the ulnar-hypothenar group in 
. 55 patients with amyotrophic lateral scie- 
rosis. A decremental response was found 
in 67.0%. The decrement was larger and 
present more often in muscles showing 
atrophy. In addition, muscles with fre- 
-quent fasciculations showed a larger 
decrement than the ones with rare fascic- 
ulation. A temperature effect similar to 
> that in myasthenia gravis was observed, 
with a reduction of the decrement follow- 
_ing local cooling of the muscles. Adminis- 
tration of edrophonium chloride improved 
the synaptic defect. Posttetanic exhaus- 
- tion was observed as well. It is thought 
that the defect of neuromuscular trans- 
mission is due to a decreased trophic 
_ function of the neuron followed by 
morphological changes at the endplate. 

(Arch Neurol 36:202-205, 1979) 


The complaint of fatigability in a 

large group of patients with amyo- 
trophic lateral sclerosis (ALS) and the 
previous reports' of a defect of 
neuromuscular transmission on elec- 
_ tromyographic examination prompted 
us to study a series of 55 patients with 
ALS in order to determine the 
frequency and magnitude of the 
 decremental response to repetitive 
Stimulation. 


SUBJECTS AND METHODS 


_ A total of 55 consecutive patients (35 
men, 20 women) with ages ranging 
between 32 and 72 years (average, 54.1) 
. were studied. Repetitive stimulation was 
. carried out on the ulnar nerve at the wrist 
while recordings were made from the hy- 
pothenar muscle group. Subcutaneous elec- 
trodes were used, which gave a more stable 
recording than surface electrodes, especial- 
ly over atrophic muscles and loose overly- 
ing skin. One electrode was inserted over 
the motor point, the other at the base of the 
fifth digit. Stimulation was performed 
— through a platinum or stainless steel 
needle electrode; this allowed stimulation 
close to the nerve, reducing the amount of 
current necessary to obtain a supramaxi- 
mal shock. This technique and a careful 
placement of the electrode greatly mini- 
mized the pain. A second surface electrode 
or a small, uninsulated, subcutaneous 
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stainless steel electrode was placed 2 em 
more proximally. The entire forearm and 
hand were placed on a splint and fixed with 
Velero straps. The data were recorded and 
analyzed on direct-print photographie pa- 
per. 

A thermistor was inserted subcutaneous- 
ly over the muscle under study in order to 
monitor temperature during the experi- 
ment. The patient had either been taking 
no medication, or the medication had been 
withdrawn three to four days before study. 
Stimuli were given in trains of five shocks 
at rates of 2, 5, 10, and 20/s; this was done 
at a temperature of 35 °C in all patients 
and repeated in 30 patients after muscle 
cooling to 29 °C to 30 °C by the local 
application of ice bags. Stimulation at 2/s 
was also given before and after a standard 
one-minute maximal isometric exercise 
test in 51 patients, A comparison was made 
between the first and fifth response of 
each train, and the ffth expressed as a 
percentage of the first. Only the findings 
at 2/s will be discussed, because frequen- 
cles of 5/s and certainly 10 and 20/s 
frequently induced — pseudofacilitation, 
with successive incremental amplitudes 
but shorter durations of the evoked action 
potentials in a train. 

Ten control patients aged 15 to 72 years, 
free of any neurologieal problem, were 
studied with the same technique. Values 
are given +SEM. 


RESULTS 
Decremental Response 
in Relation to Atrophy 


The 55 patients were subdivided 
into four groups according to the 
amount of hypothenar atrophy; 0. no 
atrophy; 1, minimal atrophy; 2, inter- 
mediate atrophy; and 3, severe atro- 
phy. The corresponding mean ampli- 
tudes of the compound muscle action 
potentials were 10.1 mV (+0.5), 7.0 
mV (+6.8), 3.6 mV ¢+0.6), and 1.3 mV 
(+0.3), respectively. Of the 55 pa- 
tients, 37 had clinical atrophy and 31 
(84.0%) showed a deeremental re- 
sponse. Of the remaining 18 patients 
without clinieal atrophy, only six 
patients (33.0%) showed a decrement. 
Regardless of atrophy, 67.0% of the 
patients showed a decrement at rates 
of 2/sec (Fig 1). The deerement was a 
more frequent finding in the presence 
of advanced atrophy (group 2 and 3). 
No decremental response was ob- 
served in any of the ten control 
patients, 

The degree of decrement was also 
higher in the most atrophie muscles. 





In the absence of atrophy (group 0), 
the mean decrement was 3.4% 
(+0.9%); in group 1, it was 6.5% 
(+1.7%); in group 2, it was 9.7% 
(+ 1.7%); and in group 3 (severe atro- 
phy), it was 11.6% (+ 2.5%) (Fig 2). The 
largest decrements observed were 
27.7% in a patient with grade 3 atro- 
phy and 19.0% and 16.7% in patients 
with grade 2 atrophy. The other values 
were lower still. 


Effect of Isometric Exercise 


The findings before exercise were 
compared with those following exer- 
cise that consisted of a maximum 
isometric contraction for one minute. 
Fifty-one patients participated ir. the 
exercise test; in 15 patients (27.0%), 12 
of whom did not have a decrernent 
prior to exercise, exercise did not 
change or induce a decrement. In one 
patient, the decrement wzs improved. 
The average decrement in the remain- 
ing 35 patients was 6.9% (+1.1%) 
before and 11.0% (£ 1.45.) following 
exercise; this means an increase of the 
average decrement o? 59.4%. 

The maximum  deerement was 
usually obtained between two and five 
minutes following the exercise test. 
Oecasionally, it was present immedi- 
ately following exercise. The effect of 
exercise on the decrement in individu- 
al patients was mild. Most individual 
values observed following exercise 
were less than 15.0%, with 238.7%, 
19.6%, and 44.8% as exceptional values 
in a patient with grade 0 atrophy, 
grade 2 atrophy, and grade 3 atrophy, 
respectively. In nine patients (18.0%), 
an average depression of 7.8% (= 1.2) 
was noted in the amplitude of the 
evoked response immediately follow- 
ing one minute of exercise. 


Effect of Local Cooling 


Local cooling of the muscle was 
assessed in 30 patients. The mean 
decrement at 35 °C was 5.6% (+1.1%) 
and at 29 °C was 3.7% (+0.9%), a 
reduction of the average decrement of 
34.0% (P< .01). Of the total 30 
patients, however, only 16 showed a 
reduction in decrement, whereas in 


five patients, the decrement was. 


slightly greater and in nine patients, 
there was no change (Fig 3). In the 16 
patients with an effect of cooling, the 
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-goap 0, T, 2. and 3, respectively, were 33.0%, 71.0%, 92.0%, and 90.0%. 
show number of patients with decrement over. total number of patients. r 


edrophonium chloride, 10.0 mg intra- | 
venously. Six patients showed a reduc- -— 
tion in the decrement; in one patient, - 


the decrement remained unchanged. 


The average decrement was 16.9% 
(+2.0%) before and 10.2% (+2.6%) 


following ^ edrophonium ^ chloride 
(P < .025) (Table). 
COMMENT 


Since the description ofa repetitive. ma 
stimulation test for myasthenia grav- —— 
is by Harvey and Masland* in 1940, 
neuromuscular transmission defects. 
have been recorded by numerous 


authors, not only i in myasthenia grav- 
is^ but also in the Lambert-Eaton 
syndrome, botulinum intoxication,’ 
and as a side-effect of certain antibi- 
oties.* 

Neuromuscular transmission de- 
fects have also occasionally been asso- 
ciated with other diseases such as 
hyperthyroidism and hypothyroid- 
ism*'^ and multiple sclerosis'*'"; dec- 
remental responses have been re- 
ported in neuropathies’ ° as well as 
in myopathies such as polymyositis, 


systemic lupus erythematosus,” 
Thomsen’s disease, and myotonic 
dystrophy. 16.17 


However, in most neuropathies, and 
in all myopathies, the decrement was 
only observed using stimulation fre- 
quencies of 10/s or more, which is 
different from the synaptic defect in 
myasthenia gravis, where a slow stim- 
ulus rate of 2/s reveals a defect 
considered specific for failure of 
neuromuscular transmission.’ A 
decremental voltage at higher fre- 
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Atrophy ^ is 
Fig 2.—Average decremental. response at 
2/s in hypothenar as furiction of atrophy 
(mean + SE). Abscissa, degree of atro- 
phy; ordinate, percentage reduction of 
fifth respomse compared with first. Tom 
perature was 35 °C. | 





quencies could be seeondary P "an 
altered refractoriness of the muscle 
fiber membrane as in myotonia; the 
finding i in neuropathies o? a progres- 
Sive decrease in amplitude with con- 
 tinued stimulation is also different 
l from a true myasthenic decrement.” . 


"In ALS. failure of neuromuscular — 





transmission was reperted by Lam- 
bert and Mulder,’ by Mulder et al; 
Simpson," and Norris.* Similar abnor- 
. malities had been reported previously 
an poliomyelitis? P 


Atrophy 
In the present series, the decrement 


^. was larger and present mere often in . 
weak muscles. Similar. observations ` 
were made by Mulder et al and i 
.. Norris? In most cases, there was a . 
— gradual decrease up to the third or - 
fourth response, the fifth usually | 


being equal to the fourth. Occasional- : 
ly, the fifth response was slightly - 
larger again, but without subsequent - 
increase in the amp itude of the . 
following responses. 

The decrement, when present, var- 
ied from less than 3.0% in four 
patients to a maximum of 27.7%; this 
is lower than that seen in myasthenia 
gravis. One frequently cited explana- 
tion for defective neuromuscular 
transmission in ALS is the presence of 
terminal nerve sprouting as demon- - 
strated by Wohlfart.” The process is 
considered to be so effective as to 
prevent visible atrophy until one third 
of the neurons have disappeared." 
However, since less decrement was 
found in nonatrophic muscles, this 
could indieate that collateral sprout- 
ing was indeed effective. The question _ 


remains whether the disease had - 


invaded the muscle under study; 
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30 °C. 


indeed, one out of four nonatrophic 
‘muscles was entirely normal when 
examined with a concentrie needle 
electrode and did not show a decre- 
ment to repetitive stimulation at 2/s. 
It is therefore in the other, nonatroph- 
ie muscles that one would expect rein- 
nervation to occur, but since no 
systemic evaluation or quantitation of 
reinnervation was attempted, it is 
difficult to make any further correla- 
tions. Experimentally, at least, regen- 
erating or immature nerve terminals 
. have been found to release smaller 
. amounts of acetylcholine.” It may be 
. that in the first stages of neuronal 
. disease, their contribution to an elec- 
_ tromyographically detectable deere- 
mentis rather minimal, due to a short, 
. immature life span and a small 
number of immature sprouts at one 
given time. 
When atrophy was present, a larger 
average decrement was found. Atro- 
phy results when neurons die, either 
normal ones or neurons that provided 
temporary compensation through 
sprouting. The disappearance of mo- 
tor neurons in ALS is not an instanta- 
neous event and it is conceivable that 
in a slowly evolving metabolic distur- 
bance of the neuron, slowing of 
.. axoplasmie flow and a reduction in the 
. delivery of trophie substances at the 
nerve terminal occurs, with failure of 
neuromuscular transmission before 
other disturbances become apparent.‘ 
Disease in the larger motor units, with 
their collateral sprouts and enlarged 
motor unit territory, could result in a 
large number of malfunetioning end- 
plates and contribute to a larger 
deeremental response. The determin- 
ing faetor may not so much be the 
degree of atrophy, but the insufficien- 
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; Fig 3.—Effect of local cooling on decremental response at 2/s in hypothenar. Patients 
-` are grouped according to degree of atrophy (0 indicates none; 1, minimal; 2, moderate; 
and 3, severe). Closed circles represent values at 35 °C: open circles, values at 29 °C to 


cy of larger motor units. 

The observed synaptie defect does 
not seem to be cumulative. With 
progression of the disease, additional 
neurons become involved but, at the 
same time, affected neurons die. The 
result is a population of neurons in a 


transient stage of neuromuseular 


transmission failure, with a gradual 
overal decline in the number of 
remaining motor neurons. This could 
explain why only slight to moderate 
decremental responses are observed in 
ALS. 

Following denervation, there are 
changes in the muscle fiber, as well. 
The findings in acute denervation 
have been studied most extensively 
and include a fall in the resting 
membrane potential, appearance of 
extrajunctional cholinergic receptors, 
and resistance to tetrodotoxin-in- 
duced action potentials." Howev- 
er, muscle membrane changes can 
hardly be invoked to explain decre- 
mental responses at 2/s, since higher 
frequencies were necessary in myop- 
athies^ and myotonias'*"* to elicit a 
falloff in amplitude of the evoked 
response. 

The morphological changes at the 
motor endpiate in diseases of the 
motor neuron may play a more impor- 
tant role; enlargement of endplates 
and increased segmentation, as well 
as retraction of presynaptic terminals, 
have been observed in muscle biopsy 
specimens of patients with ALS. 
This could cause a decrease in receptor 
density, or excessive diffusion of 
acetylcholine in the enlarged synaptic 
cleft and thereby cause neuromuscu- 
lar transmission failure. The abnor- 
mal miniature end-plate potential his- 
tograms obtained from ALS muscle 
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Fig 4.—Decremental responses in hypoth- 
enar at 2/s at 35 °C anc 29 °C. Note 
reduction in decrement and increase in 
amplitude following ccoling.. 


may partly be on the same basis.* The 
morphological changes would even 
have a greater bearing on this issue if 
it eould be shown that they occur in 
the early phase of failure of the motor 
neuron, prior to the development of 
true denervation. 


Fascicuiatior 


The finding of a higher decrement 
in the muscles presenting many fas- 
cieulation potentials is new. No quan- 
titative data were accumulated to 
show whether the high number of 
fasciculations was due tc many differ- 
ent fasciculating units or to a high 
frequency of discharge of a single 
unit. Since the underlying mechanism 
for fasciculation is unknown, one ean 
only speculate about its role in decre- 
mental response. Fasciculation re- 
fiects a dysequilibrium cf the neuron. 
Among others, the nerve terminal has 
been thought to be the site of origin.” 
As neuromuscular transmission fail- 
ure also occurs at the terminal, more 
specifically at the synapse, the two 
processes could be closely linked 
together (although they may not 
necessarily share the same cause). 

Insufficient delivery of essential 
substances to the terminal branehes of 
the neuron could result in membrane 
instability, but also in postsynaptic 
morphological changes. Many fascicu- 
lations could mean the involvement of 
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in multiple sclerosis, ** but cannot play 
a significant role in ALS. Demyelina- 
tion in peripheral nerves has been 
observed microscopically in ALS, 
but information on the axonal func- 
tion of that particular nerve is lack- 
ing. Moreover, it is unlikely that 
conduction block would occur to a 
significant degree at slow stimulation 
rates of 2/s. There was no evidence of 
severe demyelination on routine mo- 
tor nerve conduction studies and the 
compound action potential durations 
and distal latencies were, with few 
exceptions, normal. 


This study was supported by a grant from the 
Muscular Dystrophy Association of America, 
Inc. 
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- Clinical and Radiologic Remission 
in Reticulum Cell Sarcoma of the Brain 


Roger S. Williams, MD; Robert M. Crowell, MD; C. Miller Fisher, MD; Kenneth Davis, MD; 
. Michael H. Lavyne, MD; Allan H. Ropper, MD; Alfonso M. Bremer, MD 


. .'* Two patients with cerebral reticulum 
. cell sarcoma (CRCS) are reported in 
-whom neurologic abnormalities and ra- 
. diologic (computerized tomographic [CT] 
scan) evidence of tumor remitted. In one 
patient, remission followed craniectomy 
and corticosteroid therapy and lasted for 
- eight months. In the other patient, at least 
. four remissions occurred over a span of 
~ seven years, each in conjunction with the 
administration of corticosteroids. Corti- 
.costeroids may favorably alter the biolog- 
_ ic activity of tumor tissue in some cases of 
_CRCS, predisposing to clinical remission 
'and disappearance of tumor on CT scan. 
(Arch Neurol 36:206-210, 1979) 


erebral reticulum cell sareoma 

(CRCS) is an uncommon primary 
. brain tumor that cannot be differen- 
-tiated on clinical grounds alone from 
~ the more common malignant gliomas.’ 
The clinical course in both is charac- 
terized by the subacute onset of head- 
ache, seizure, or focal neurologie signs, 
. &nd by progressive deterioration to 
death within one or two years." In 
contrast to the typical relentless 
progression of neurologie signs ob- 
served in most cases of CRCS, excep- 
tional ease reports document the 
occurrence of remission with a more 
prolonged clinical eourse.**^ Two ad- 
ditional eases are presented in this 
— report. 


REPORT OF CASES 


Case 1.—A 34-year-old man was admit- 
ted to the Massachusetts General Hospital 
. for evaluation of progressive dementia and 
fluctuating cranial nerve palsies. Depres- 
sion in his early 20s had resulted in a 
suicide attempt. In 1970, at the age of 27, a 
neurological examination at another hospi- 
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tal disclosed bilateral horizontal nystag- 
mus, reduced visual acuity in the left eye, 
paralysis of the right side of the face, loss 
of sensation on the right side of the tongue, 
diminished hearing in the right ear, clum- 
siness of the right hand, and ataxia of gait. 
Routine bíood tests and roentgenograms of 


the chest and skull were normal. Posterior 


fossa iophendylate (Pantopaque) cister- 


nography and retrograde right brachial | 


arteriography showed no diagnostic abnor- 
malities. Lumbar puncture yielded. clear 
CSF uncer normal pressure with two 


lymphocytes per ctibie millimeter, and a 


protein concentration of 53 mg/dl. The 
CSF seroiogie studies were nonreactive. A 


presumptive diagnosis of multiple selerosis. 


was made and dexamethasone was given. 
The neurologic deficits resolved compietely 
within two months, and dexamethasone 
therapy was discontinued, 

Over the next five years, there were 
fluctuating changes in personality and 
behavior that were considered unusual for 
him. He became impulsive with wide 
swings in mood. In the opinion of his 
family, impulsiveness and poor judgment 
had resulted in a serious yachting accident 
and the near bankruptcy of the family 
business. There were episodes lasting 
weeks or months when he seemed socially 
withdrawn and would nap frequently 
during the day, despite 12 to 14 hours' sleep 
at night. Alternately, there were periods of 
weeks or months when “he seemed 
himself," performing adequately at work 
and appearing normally gregarious in his 
social interactions. He married in 1974, but 
within two months of his marriage became 
impotent, socially withdrawn, forgetful, 
repetitious, and delusional with ideas of 
reference. Visual and auditory hallucina- 
tions were noted. Ee was admitted to a 
psychiatric hospital in January 1975, but 
psychotherapy and tricyclic antidepressant 
medications resulted in little improvement. 
Increasing thirst and frequency of arina- 
tion were reported. 

He was hospitalized again in November 
1975, with a history of intractable vomit- 
ing, ataxia of gait, and auditory and visual 
hallucinations of six weeks’ duration. He 
was disoriented and unable to form new 
memories. Funduseopie examination gave 
normal findings. No cranial nerve abnor- 


malities were noted. With the exception of | 


the gait abnormality, results of sensory 
motor examination were normal. Lambar 
CSF prctein concentration was 68 mg/dl, 
and glucose 30 mg/dl. Bacterial and fungal 








cultures of CSF were negative, and sero- 
logic studies were nonreactive, An EEG 
was abnormal because of generalized slow- 
ing, more in the left temporal region. No 
abnormalities were seen in a technetium 
Te 99m brain sean and vertebral angio- 


gram. Intravenous pyelography, bone mar- 
row biopsy, and radionuclide scans of liver 


and spleen were interpreted as normal. The 
administration of dexamethasone resulted 
in dramatie improvement in mental status 
and gait ataxia. A computerized tomo- 
graphie (CT) scan performed one month 
later (during dexamethasone therapy) was 
interpreted as normal. 

He remained well for several months and 


— was able to return to work. Dexamethasone 


therapy was gradually discontinued. How- 
ever, symptoms of depression recurred, 
and in November 1976, he was readmitted 
for evaluation of diplopia and gait ataxia 
of six weeks’ duration. Neurologie exami- 
nation disclosed an amnestic syndrome 
with auditory and visual hallucinations, 


 internuclear ophthalmoplegia, ataxia of 


gait, and atrophy of the intrinsie muscles 
of the left hand. Nerve conduction in the 
upper extremities was normal, but there 
was evidence of denervatior. in the muscles 
of the hands. The CSF was abnormal with 
425 polymorphonuclear and ten mononu- 
clear cells per cubic millimeter. The CSF 
protein concentration was 152 mg/dl; 
glucose, 8 mg/dl; and the fluid was sterile. 
No abnormalities were present on CT sean 
with intravenous contrast material. The 
EEG was abnormal because of generalized 
slowing, and a grand mal seizure occurred 
during hyperventilation. Phenytoin admin- 
istration was begun. A thorough laboratory 
investigation including mediastinoscopy 
and bronchoscopy, with biopsy of supra- 
clavicular and paratracheal lymph nodes 
and bone marrow, and a Kveim skin test 
were negative for systemie lymphoreticu- 
lar malignancy or granulomatous disease. 
Prednisone therapy was begun, and within 
eight days the CSF protein concentration 
was 26 mg/dl, and glucose 6 mg/dl. Cere- 
brospinal fluid pleocytosis persisted at a 
lower level, and cytologic examination was 
negative for malignant cells. Prednisone 
administration was followed by prompt 
improvement in mental status, cranial 
nerve palsies, and ataxia, but the amnestie 
syndrome persisted. 

He was transferred to a psychiatric 
hospital in January 1977. Prednisone was 
eventually discontinued because of occult 
gastrointestinal bleeding. Cranial nerve 
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Fig 1.—Case 1. Top and center, Computerized tomographic (CT) scan obtained on last acmission (February 
1977). Top, Witrout contrast, demonstrating slight ventricular enlargement. Center, With contrast (42 g of 
iodine), demonstrating abnormal enhancement of tissue adjacent to ependymal surfaces. Bottom, CT scan 
obtained after brain biopsy and radiation therapy (July 1977) and while receiving corticosteroids. Abnormal 
contrast enhancement is no longer present. There is a small subfrontal subdural hygroma on right. 


deiats reappeared and agitation in- 
ereased, resulting in transfer to Massachu- 
setts Gereral Hospital. 

On admission, a rectal temperature was 
35 ? 7. There was no diserder of language, 
but there was a prominent amnestic-con- 
fabulatory syndrome with visual and audi- 
tory hallucinations. The patient was unable 
to Hentfy common ocors. Funduscopic 
Jimdmgs and visual acuity were normal, 
but there was a bitemperal field defect to 
tamgent screen examination. The pupils 
reacced mormally to light and accommoda- 
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tion, but there was a bilateral internuclear 
ophthalmoplegia, limited lateral rectus 
function, and limited elevation of the right 
eye. A right peripheral facial palsy was 
accompanied by reduced hearing in the 
right ear and reduced sensation on the 
right side of the face. Lower cranial nerves 
were intact. Sensory motor examination of 
the extremities gave normal findings 
except for atrophy of the intrinsie muscles 
of the hands and severe ataxia of stance 
and gait. Tendon reflexes were present 
and symmetric, and plantars were flexor. 


Laboratory tests confirm ed the presence of 
panhypopituitarism with diabetes imsipi- 
dus. Vasopressin (Pitressin), dexametha- 
sone, and levothyroxine sodium were 
administered. A CT scan showed a high 
absorption. abnormality adjacent to the 
ventricles in the sept] and suprasellar 
regions, medially in the left temporal lobe 
and in the region of the dentate nucleus 
and pontime tegmentun (Fig 1, top and 
center) Pneumoencepnalogram (PEG) 
with tomography confirmed a large supra- 
sellar and ventral thirc ventricular mass 
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Fig 2.—Case 1. Coronal section of formal- 
dehyde-fixed brain at level of anterior 
commisure, illustrating pattern of tumor 
infiltration in subependymal tissue and in 
perichiasmatic cistern. 


with irregularities of the contour of the 
entire ventricular system. The CSF protein 
concentration was 176 mg/dl; glucose, 40 
mg/dl; and 52 cells per cubic millimeter, 
consisting of lymphocytes, polymorphonu- 
clear leukocytes, and histiocytes. No defi- 
nite malignant cells were seen on cytologic 
examination of the CSF. A brain biopsy 
specimen was obtained through a right 
frontal transventricular approach. One 
small focus of undifferentiated tumor 
tissue was found in the caudate nucleus. 
The postoperative course was complicated 
by subdural fluid collection that was 
drained percutaneously through the cra- 
niectomy defect. Radiation therapy was 
administered to the entire neuroaxis, with 
a total dose of 5,000 R to the brain and 
3,000 R to the spinal column. Dexametha- 
sone therapy was continued. Subsequent to 
the completion of radiation therapy, cra- 
nial nerve deficits resolved completely, 
mental status improved, and diabetes in- 
sipidus was more easily managed. Subse- 
quent CT scans showed no evidence of 
tumor (Fig 1, bottom). In June 1977, hypo- 
thermia, gross action tremor, and cranial 
nerve palsies recurred intermittently. The 
patient died suddenly in August 1977. 
Autopsy showed that death had resulted 
from pulmonary embolism. No evidence of 
systemic malignancy was found on gross 
and microscopic examination of the ab- 
dominal and thoracic viscera and lymph 
nodes. The meninges appeared opaque on 
gross inspection of the brain. An irregular 
mass was present in the ventral hypothala- 
mus encasing the optic chiasm, but tumor 
was not seen adjacent to other cranial 
nerves or spinal roots. Examination of 
]-em coronal sections disclosed subependy- 
mal infiltration of friable tumor tissue in 
the hypothalamus, medial thalamus, septal 
nuclei, limbic striatum, periaqueductal 
grey matter, pontine tegmentum, and the 
cerebellar white matter medial to the 
dentate nuclei (Fig 2). In microscopic 
sections, tumor cells with pleomorphic, 
poorly differentiated nuclei were seen 
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Fig 3.—Photomicrographs of hypothalamus of case 1 at autopsy (top), and of striatum of 
case 2 at biopsy (bottom), showing malignant cells with pleomorphic nuclei infiltrating 
brain parenchyma and perivascular spaces (hematoxylin-eosin, X 300). 


intermixed with histiocytes, lymphocytes, 
and plasma cells. Tumor cells infiltrated 
along perivascular spaces (Fig 3, top) 
where dense collections of reticulin fibers 
were present, and in the subrachnoid space 
of the hemispheres, brain stem, and spinal 
cord. There was no evidence of tumor 
infiltration within the spinal cord or nerve 
roots, but there was loss of myelinated 
axons in peripheral nerves, and evidence 
for denervation atrophy in muscle speci- 
mens taken from the upper extremities. 
Extensive microscopic examination of the 
brain and spinal cord failed to disclose 


evidence of other neurologic disease, such 
as multiple sclerosis. 

Case 2.—A 55-year-old man was admit- 
ted to the hospital for evaluation ef a 
symptomatic cerebral mass. In 1960, at the 
age of 39, he had experienced the abrupt 
onset of dizziness and headache. Conscious- 
ness was not impaired. Symptoms im- 
proved within 10 to 15 minutes of sitting 
down, but recurred throughout the day. 
Examination by a physician later that day * 
was remarkable only for a slightly 
enlarged right pupil. He was admitted to a 
local hospital where a skull film, EEG, right 
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Fig 4.—Reopres-ntative computerized tomographic (CT) scans from case 2, all obtained 
after ntraveross injection of contrast material (42 g of iodine). Top, On first hospital 
admission (March 1975), there was a mass effect with abnormal contrast enhancement 
in rignt thalamus and striatum. Center, After first brain biopsy and administration of 
corticoste-oids (June 1976), there was ventricular eniargement and a low absorption 
defect (arrow) M righ: thalamus that did not enhance with contrast material. Bottom, CT 
scan obtained on last admission (March 1977), demonstrating a mass effect with 
abnommal contest erhancement in left thalamus and striatum. 


carotid arteriogcam, PEG, and spinal fluid 
examinatien results were normal. Head- 
aches and pupillary asymmetry improved 
over a period o several weeks. 

He remzined well until November 1975, 
when he devemped a low-grade fever, 
headache, and malaise. These symptoms 
persisted for a period of two months, at 
which time clunssiness of the left hand and 
impaired soneettration were noted. He 
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continued to work, but examination in 
March 1976 disclosed "trouble thinking, 
slurred speech and slight left hemiparesis.” 
A CT scan demonstrated a mass effect 
with contrast enhancement in the right 
thalamus and striatum (Fig 4, top). Tech- 
netium Tc 99m brain scan was normal. 
Open transventricular biopsy of this region 
in April 1976 yielded normal brain tissue 
without diagnostic histopathologic abnor- 


mality. Corticosteroids were given postop- 
eratively, but lethargy gait ataxia devel- 
oped. A CT scan confirmed the presence gf 
large ventricals and a low absorption 
change (in the range of SSF) in the right 
thalamus (Fig 4, center) There was no 
mass effect or contrast enhancement. 
Hydrocephalus was treated satisfactorily 
with the placement of a ventriculoatrial 
(VA) shunt. Mild eft hemiparesis was the 
only residual neurolog cal abnormality 
present on discharge from the hospital, and 
he returned to work in Jaly 1976. 

Right frontal headaehe recurred in 
August 1976. Repeatec CT scan was 
unchanged. In October 1°76, slight drowsi- 
ness, decreased spontaneity, impairment 
of memory, and urinzry incontinence 
appeared, and were thought to be due to 
malfunctioning of the VA shunt. At the 
time of surgical shunt revision, the CSF 
was abnormal, and contained 100 WBCs 
per cubic millimeter, judged to be lympho- 
cytes. His symptoms were not improved by 
shunt revision anc postoperative adminis- 
tration of antibiotics ani corticosteroids. 
On discharge in Decemter 1976, he was 
capable of self-care but was unable to 
return to work. 

Increasing lethargy, waispering speech, 
slight right hemiparesis, and inability to 
walk developed gradually. A follow-up CT 
scan in January 1977 demonstrated a mass 
effect in the left thalamus and striatum, 
but none on the right. On admission to the 
hospital, the CSF showed three lympho- 
cytes per cubic millimeter and a protein 
concentration of 140 mg"dl. His hospital 
course was complicated dy inappropriate 
secretion of antidiuretic hormone resulting 
in hyponatremia and clin cal seizures. 

He entered Massachusetts General Hos- 
pital in March 1977. On examination, he lay 
with both eyes clcsed, eanstantly moving 
the left hand to his face, p cking at the bed- 
clothes, or reaching into the air. He did not 
respond to verbal command or noxious 
stimulation of the limbs, but moved the left 
hand up when the face wes pricked with a 
pin. Dysconjugate eye movements, right 
hemiparesis, and prominent grasp and 
snout reflexes were present. A CT scan 
confirmed a mass effect -n the left stria- 
tum and thalamus with moderate ventricu- 
lar enlargement (Fig 4, center). Biopsy of 
the left striatum by a transventricular 
approach disclosed charges compatible 
with CRCS (Fig 3, bottom). Whole brain 
irradiation to a to-al dose of 4,500 R was 
administered over a perioc of 442 weeks. To 
control hydrocephelus, th» VA shunt was 
replaced with a vertriculooeritoneal shunt. 
Dexamethasone therapy was continued, 
but there was no further clinical change. 
Follow-up CT scans have shown persist- 
ence of the tumor mass. 


COMMENT 


These two cases enlarge on previous 
reports that remission lasting months? 
to years?* may occur rarely in the 
clinical course of CRCS In our case 2, 
remission lasted for only eight 
months. (The neurologic illness that 
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had oecurred 15 years previously was 


probably unrelated.) Case 1 was 
remarkable in that several remissions 
of months’ or years’ duration occurred 
over a span of at least seven years. 
These observations suggest that in 
some cases of CRCS the biological 
activity of tumor tissue may vary 
greatly. The mechanisms underlying 
this variability are to date completely 
. unknown. In the cases reported here, 
and in the case of Wallack et al; 
remission occurred consistently in 
conjunction with the administration 
of corticosteroids. However, in our 
case l, improvement was sometimes 
sustained long after corticosteroid 
preparations were stopped. Just as 
with other types of brain tumor, the 
"^ immediate beneficial effect of corti- 
. eosteroids in CRCS probably results 
= from lessened edema within contig- 
. uous tissue. In addition, corticoste- 
. roids may be directly cytotoxie for 
. some tumor cells,’ especially those of 
 lymphoretieular origin." The pres- 
ence of mature lymphocytes and plas- 
. ma cells around blood vessels suggests 
. a host-mediated immunological reac- 
tivity toward the tumor tissue”? 
Moreover, it is now clear that CRCS 
occurs with greater frequency in 
immunodeficiency diseases and in 
_ patients who are — immunosup- 
pressed." It is possible, therefore, 
. that in some cases of CRCS the biolog- 
. leal activity of the tumor may be 
beneficially affected by  corticoste- 
roids, the response varying as a fune- 
tion of the immunologic competence 
of the host. 


1. Adams RD: Certain notable clinical attrib- 
. utes of the histiocytic sarcomas of the central 
nervous system. Acta Neuropathol. 6(Suppl):177- 
180, 1975. 
. 2 Schaumburg HH, Plank CR, Adams RD: The 
reticulum cell. sareoma-microglioma group of 


. brain tumors: A consideration of their clinical 


features and therapy. Brain 95:199-212, 1972. 

© B. Littman P, Wang CC: Reticulum cell sarco- 
ma of the brain: A review of the literature and a 
study of 19 cases. Cancer 35:1412-1420, 1975, 

4. Barnard RO, Scott T: Patterns of prolifer- 
ation in central lymphoreticular tumors. Acta 
Neuropathol 6(suppl):125-130, 1975, 

5. Wallack EM, Reavis WM, Hall CD: Pri mary 
brain stem reticulum cell sarcoma causing 
dementia. Dis Nerv Syst 38:744-747, 1977. 

6. Sherbet BV, Lakshmi MS, Haddad SK: Does 
dexamethasone inhibit the growth of human 
gliomas? J Neurosurg 47:864-870, 1977. 

7. Baxter JD, Harris AW, Tomkins GM , et al: 
Glucocorticoid receptors in lymphoma cells in 
culture: Relationship to glucocorticoid killing 
activity. Science 171:189-191, 1971. 


210 — Arch Neuroi— Vol 36, April 1979 


The changes in the appearance of 
tumor tissue as seen by CT sean illus- 
trates the usefulness of this proce- 
dure, both for establishing the diagno- 
sis initially and for follow-up evalua- 
tion. The CT seans were negative for 
tumor initially in case 1; in both cases, 
tumor demonstrated by CT sean 
seemed to disappear in conjunction 
with clinical remission. The effects of 
surgery, radiation therapy, and host- 
mediated immunologieal factors ean- 
not be discounted as contributing to 
some remissiens, but, in every in- 
stance, the absence of tumor by CT 
scan paralleled a beneficial clinical 
response to corticosteroids. Judging 
from the appearance of tumor in case 
l at the time of autopsy, it is unlikely 
that a substantial reduction of tumor 
mass accounted fully for the normal 
CT scans with contrast material 
obtained postoperatively and up to 
one month prior to death. The failure 
of the CT scan to demonstrate tumor 
tissue in these cases eould be due, at 
least in part, to a beneficial effect of 
corticosteroids on brain edema and 
the competence of the blood-brain 
barrier, resulting in the inhibition of 
contrast enhancement, and no differ- 
ence in the absorption values of the 
tumor compared to that of surround- 
ing normal brain tissue." 

The rare occurrence of clinical 
remission in CRCS is in accord with 
similar observations in systemic lym- 
phosareomas."-'* This fact must be 
taken into consideration when assess- 
ing the efficacy of antitumor therapy. 
In 1975, Littman and Wang? reported 
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To determine. 


G ral Gradients in 1 the a Amnes ia of 
/ Í Disease. 





ceding Carter. 


This gradient has been ` demon- 
strated experimentally by both Seltz- - 
er and Benson? and by Marslen- - 
Seltzer and. 


Wilson and Teuber.’ 
Benson? developed a multiple-choi 
questionnaire covering the 50-yea 


events in the early 1900s than on 


questions dealing with more recent 


occurrences. Marslen-Wilson and Teu- 
ber‘ corroberated these findings, us- 


ing a test of facial recognitien. Their. 


alcoholic patients with Korsakoff's 
disease had exceptional difficulty 


identifying famous faces from the 
1950s and 1960s, but had significantly — 
less difficulty with faces from the 


1920s and 1980s. 

Despite the consistency between 
clinical impressions and the two cited 
studies, 
raised a serious issue concerning the 


validity of the temporal gradient in. 


retrograde problems. Sanders and 
Warrington? administered multiple- 
choice and recall questionnaires con- 
cerning famous events and tests of 
facial recognition to a group. of mixed 


amnesies (three with Korsakoff's dis- - 


ease, one with temporal lobectomy, 





hdlie patient with Korsakoff' ‘died l on one with anoxic encephalopathy: 
tly recall that Roosevelt and 
| Truman were the American Presi- ^. 

dents during World War II but be 
unable to reeall correctly the names of | 


the two Presidents immediately pre- 







remote memories. The amnesic pa- 
— tients were severely impaired, but the 
impairment was equal at all time peri- 
- ods (ie, dec: | 

contend that other demcnstrations of 
-a sparing of remote memories repre- 
5 brem re to anml for thé qiti 








qu 
period from 1923 to 1972. They found .. and 19405 are S easier ad relate to 
that alcoholic patients with Korsa- 


koff’s disease had a significantly _ 


events cf greater and more lasting - 
. fame) than those from the 1960s and 
superior score on questions relating to. .. 1970s. . Sanders and. Warrington be- 
^. lieve that. when questicns. and faces” 
are of equal diffieulty, the temporal 


gradient disappears. 


the retrograde amnesia of alcoholic 


another investigation has 


With these test instruments, they 
found no indication of any sparing of 





des) sampled. The autho: 


Given the discrepancies among E 
these findings, the present study 
focuses on several issues concerning — 
the retrograde amnesia of alecholic — 
patients with Korsakoff's disease. (1) 
Does a temporal gradient characterize 


patients with Korsakoff’s disease? 
Since the evidence has been contradic- - 
tory, a test battery incorporating all - 
components of previous retrograde | 
amnesia tests is needed. In the pres- 
ent study, a test requiring the icenti- . 
fication of famous faces as well as ` 
recall and recognition questionraires _ 
about famous events are used to. 

determine whether the gradient de- 
pends on the methed of testing. (2) 

Does the presence or absence ofa 
temporal gradient — depend on the 
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difficulty of the items used? This is a 
significant issue because the degree 
of, difficulty of previous tests has 
varied widely. Sanders and Warring- 
ton used faces of figures who had 
faded from public life, while Marslen- 
Wilson and Teuber used photographs 
of individuals famous for many years. 
Similarly, Sanders and Warrington 
employed questions relating to finite 
events that were reported in an 
-annual history of the year irrespective 
of the degree to which the events 
continued to be important, whereas 
-most of Seltzer and Benson's ques- 
tions dealt with events of long-lasting 
fame. To assess the role of item diffi- 
‘culty, the tests of retrograde amnesia 
employed in the present study are 
Subdivided into both "hard" and 
"easy" items. (3) Are the retrograde 
and anterograde amnesia problems of 
patients with Korsakoff's disease re- 
lated to the same impairment in infor- 
mation processing? It has been sug- 
gested that the anterograde amnesia 
© of alcoholic patients with Korsakoff's 
. disease is related to their incomplete 
analyses of new stimulus materials.5^ 
. When presented with verbal stimuli, 
< the patients with Korsakoff's disease 
. appear to encode more of the phone- 
. mie than of the semantic attributes of 
_ the material. This selective encoding 
. has been demonstrated by the supe- 
. riority of phonemie cues in facilitat- 
Ing their retrieval of recently exposed 
- Words.** Since the retrograde impair- 
. fnents of patients with Karsakoff's 
disease may be related to faulty 
. retrieval strategies that are analogous 
. to their encoding problems, it is 
. important to know whether phonemic 
. cues are also superior to semantic cues 
in helping these patients retrieve 
information about past events. 


SUBJECTS AND METHODS 
Subjects 


A group of 11 male alcoholic patients 
with Korsakoff's disease was compared 
with a group of 15 male control (ie, neuro- 
. logically intact) subjects. A majority of the 
_ patients with Korsakoff’s disease were 
housed on an in-hospital basis at the Brock- 
ton, Bedford, or Boston (Mass) Veterans 
. Administration Hospitals. A small number 
.. were living in nursing homes or were being 
. eared for at home. The patients with 
. Korsakoff’s disease have been described 
extensively in previous investigations.*' 
. All had normal IQs but severe anterograde 
amnesia, as reflected by the fact that their 
memory quotients (as measured by the 
Wechsler Memory Scale) was at least 20 
. points lower than their IQs (based on the 

. Wechsler Adult Intelligence Scale) and by 
their inability to learn new information in 
the hospital or home environments. At the 
time of testing, the mean age of the 
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Fig 1.—Overall performance of alcoholic Korsakoff's disease patients and normal 
controls on famous faces test, recall questionnaire, and recognition questionnaire. 


patients with Korsakof"s disease was 59.5 
years, and they had an average of 11:8 
years of education. The control group was 
matched with the Korsakoff’s disease 
group for age, IQ, education, and socioe- 
conomic level. | 

After the test procedures were ex- 
plained, an informed consent form was 
signed by each subject. 


Tests of Remote Memory 


Facial Recognition Test.—One hundred 
eighty photographs of famous individuals 
from the 1920s to the 1970s were used in 
the test of facial recognition. The photo- 
graphs were divided into six decade 
groups, with an average of 25 pietures in 
each group (the rumber of photographs in 
each group was not equal). An individual 
was assigned to the deeade in which he or 
she first beeame well known to the public 
at large. 

Each group of photographs was further 
subdivided for purposes of scoring into 
"hard" and "easy" faces, according to the 
responses of a separate group of 20 normal 
pilot subjects. The total number of correct 
responses for each phetograph was calcu- 
lated and a median value chosen. All 
pictures whose score fell above the median 
were considered "easy," while all pictures 
whose scores fell below the median were 
classified as "hard." The "easy" photo- 
graphs were primarily of individuals whose 
fame spanned more than one decade (eg, 
Charlie Chaplin); the “hard” photographs 
were of individuals whose fame was 
limited to one decade (eg, Huey Long). 

The photographs were presented in a 
pseudorandom order, with the first face 
from the 1920s, the second from the 1930s, 
etc. The task was sufficiently complex that 
none of the subjeets pereeived this organi- 
zation of item presentation and thereby 
gained additional eueing benefits. 


Each photograph was presented individ- 
ually, and the subject was merely asked, 
"Do you know who this is?” When a sukject 
failed to respond correctly, a set of phone- 
mie and semantie cues was used alternate- 
ly; ie, a set of phonemie cues was used after 
the first incorrect answer, a set of seman- 
tie eues was used after the seccnd incorrect 
answer, ete. For example, if the correct 
answer to the first item was "Marlon Bran- 
do," the phonemic cues would have been, 
"The first name starts with an 'm' it 
sounds like *m.' The last name begins with 
‘br,’ it sounds like ‘br.’ " If the next photo- 
graph was one of Elvis Presley, the seman- 
tie cues would have been, "He was a singer, 
He sang rock and roll He first became 
popular in the 1950s." If a patient failed to 
identify a photograph after this"cueing 
procedure, the examiner proceeded to the 
next photograph in the battery. | 

Old-Young Test.—Within this group o 
180 photographs was a set of 58 photo- 
graphs that enabled us to compare a 
subject's ability to recognize publie figures 
when-they were young with their ability to 
do this when these same figures were old. 
This set consisted of pictures of 29 famous 
people when they were old and 29 pictures 
of these same individuals when they were 
young. The "old" photographs were cnly 
ineluded in the "old-young" analysis. The 
"young" photographs were assigned to the 


decade in which each individual became 


famous and were included in the overall 
analyses as well as the “old-young” 
comparisons, 

The order of presentation was counter- 
balanced according to whether the old or 
young face was presented first. In addi- 
tion, the photographs were counterbal- 
anced so that some individuals had more’ 
publie exposure when they were old and 
some when they were young. For examole, 
most of Charlie Chaplin's movies were 
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impaired with respect to the ‘controls f 
identification - task 
001), recall 


on the facial 
(F = 95.17, df= 1, Ps 
questionnaire (F = 84.09, df = 1, 
P< .001), and recognition question- 
naire (F = 3105, df=1, PS .001). 
Figure 1 shows the overall perform- 
ance of the subjects on all three tests. 


For the famous faces test and the 


recall questionnaire, the percent cor- 


rect involves the total number of 


cerrect responses after semantic and 
phonemic cueing. 


The group condition (ie, detades): 


interactions were also significant at 


the .01 level for the facial ideritifica-- 


tion test (F = 21. 82. df = 5), the recall 
questionnaire (F = 10.56, df = 5),. and 
the recognition questionnaire {E =: 
7.69, df= bi To determine what 
factors were contributing to this over- 
all significant interaction and to 


answer the questions that were posed 


earlier, several additional statistieal $ 
analyses were performed. | 


Temporal Gradients | " 
The principal question with respect 


to temporal gradients was whether 


the pono patients with Korsa- 













- koffs disease, in compariso 


Omparison 
control group, had relatively m 
 *rouble with recent than with remote 
memories. To answer this question, 
two statistical analyses were per- 
formed. First, t tests comparing the 
differences between the mean per- 
formance scores in the 1930s and the 
.1960s were performed for all three 
remote memory tests. The perform- 
ance scores in the 1930s and 1960s 
were chosen for comparison for two 
Teasons. Sinee some of the subjects 
were less than 10 years old in the 
1920s, evaluating their memory for 
publie events from this decade did not 
Seem appropriate. Furthermore, many 
of the patients with Korsakoff’s 
disease became amnesic early in the 
1970s, and their poor score in that 
decade could reflect an anterograde 
nemory loss as well as.a retrograde 
loss. The alcoholic patients with Kor- 
akoff’s disease were significantly 
mpaired with respect to the controls, 
as evidenced by greater difference 
cores on the test of famous faces 
(t = 5.18, df = 24, P s .001), the recall 
questionnaire (t = 3.59, df= 24, 





























































naire (t = 4.05, df = 24, P < .001). 
. In order to incorporate all the data 
in analyzing the degree of change 
between decades, multivariate statis- 
“tical procedures were also employed to 
analyze the temporal gradients. Dif- 
-ference scores were first calculated 
 üecade-by-decade since the level of 
response at any one point in time was 
of less concern than the change in 
. response between decades. Four new 
Scores were caleulated for each indi- 
vidual by subtracting the mean per- 
formance score of one decade from the 
mean performance score of the pre- 
vious decade (eg, 1930 to 1940, 1940 to 
1950, etc) "These difference seores 
were then analyzed with Hotellings T? 
test, a multivariate generalization of 
the £ test. The results showed that the 
slope of the retrograde gradient was 
significantly steeper for the alcoholic 
patients with  Korsakoff's disease 
than for the control subjects on the 
faces test (T° = 7815, F = 23.08, 
P < .001), the recall test (T? = 41.24, 
F = 6.87, P = .001), and the recogni- 
tion test (T° = 25.85, F = 431, 
P = ,008). | 


Degree of Difficulty 


To determine whether the difficulty 
of the questions affected the gradient 
of retrograde memory loss, the same 
. Statistical tests that were used to eval- 
. uate the overall performance of the 
control subjects and the alcoholic 
patients with Korsakoff’s disease 
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Fig 4.—Percent correct for alcoholic Korsakoff's disease patients (K) and normal 
controls (NC) on easy (left) and hard (right) items of recognition questionnaire. 


Table 1.—Aicoholic Korsakoffs — 
Disease Patients and Control. 
Subjects on Difference Scores* 









Hard 
Recognition 
Easy 







. *(19305 to 1960s): t Test Results. 
TSignificantly different from contro! subjects. 


were also applied separately to their 
performance on the easy and hard 
items. Figures 2, 3, and 4 show the 
performance of the alcoholic patients 
with Korsakoff’s disease and the 
controls on the three tests, with the 
easy and hard items separated. In Fig 
2 and 3, the percentage correct 


reflects the total number of items 


correctly identified after phonemic 
and semantic cueing, 

Comparisons of the differences be- 
tween the mean performance scores 
from the 1930s and 1960s were 
analyzed with t tests. The results 
showed that the control subjects and 


the Korsakoff's disease patients were 
significantly different 
another at the .05 level or greater on 
all but one comparison (Table 1). Only 


from cene 


the analysis of the easy items on the 
recognition test failed to show a 









 . Table 2.—Alcoholic Korsakoff's 
Disease Patients and Control 
Subjects on Difference Scores 

Between Successive Decades* 
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|. Hard 







5.67 0021 
*(1930s to 1960s): Hoteflings "? Results. 
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tSignificantly different from ccntrol sub-ects. 








signifieantly steeper gradient for the 
Korsakoff's disease patients. 
Hotellings T* multivariate analysis 


was again performed on the difer- 


ences between successive decades. 

With the exception ef one analysis, 

the results showed significantly - 

(P = .05) steeper gradierts for the 
Korsakoff's disease patients than for _ "- 
the control subjects (Table 2). Only the 
analysis of the easy items from the. 
recall questionnaire failed to at:ain 
statistical significance. 





Old-Young Subtest 


The old-young battery was de- 
signed to answer an issue related to 
temporal gradients. That is, are thé 
Korsakoff’s disease patients, in com- 
parison to the control subjects, likely 
to recognize famous individuals as 
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Since the difference scores (a—b) 
re nd rmally distributed, the 
e Wileoxon Rank Sum 
x used ta analyze group 
s i Uf the patients with 
: disease, in contrast to the 
to recegnize the faces of 
m nie as more often when 

| A than Dn they are 





-the x stie The mean 
with ewes, for the Korsa- 
* (sense pai cents and the con- 
trois were - 10 5 and. 14.7, respectively. 
5 ifterence between ihese scores, 
two-tailed test, was also 
aut (W = 111, P .05). Thus, 
3; with Korsakoff’s disease 
recognize famous people 
- aoe young more end 
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Fig 5.~Effactiveness: of phonemic and semantic cues on performance of alcoholic 
x saxoff" E disease patients (K) and control subjects (N) on famous faces and recall 


Cueing Analysis 


To determine if there is a differ- 


ence in the effectiveness of phonemic 
and semantic cues, the fraction of 
questions anawered correctly after 
phonemic cueing was compared with 
the percentage correct after semantic 
cueing. The distribution of the scores 
was normalized using an arc sine trans- 
formation, and an analysis of variance 
was performed. The results showed a 
significant group effect for both the 
facial identification task (F = 38.84, 
df = = 1, P< 201) and the recall ques- 
tionnaire (F = 25.86,df = 1, P x .001). 
The conditien factor (phonemic vs 
semantic cues) also proved significant 
for the faeial identification task 
(F = 15/71, d£ = 1, P x .001) and recall 
questionnaire. (F = 3436, df= 1, 
P < .001). Hewever, since the group X 
condition interaction did not approach 
statistical significance, there was no 
evidence that phonemic or semantic 
cues had any differential effect on the 
two subject groups. 


COMMENT 


Contrary to Sanders and Warring- 
ton’s report the present findings 
indicate that alcoholic patients with 
Korsakoff's disease have a marked 
retrograde zmnesia characterized by a 
steep temporal gradient. In this study, 
as in the investigations of Seltzer and 
Benson? anc Marslen-Wilson and Teu- 
ber, aleohdie patients with Korsa- 
koff’s disease retrieve facts pertain- 
ing to the distant past more accurate- 
ly than facts concerning events just 
prior to the onset of their illness. 
Furthermore, this temporal gradient 





» 





does nb appear to ie an artifici 
related to the diffieulty of the ques- 
tions or the method of testing. Fore 
hard items (questions about people or 
events whose fame was brief or 
cireumscribed) as well as easy items 
(questions about people and events 
who have been in the news for long 
periods of time), the KorsakoiT’s 
disease patients showed superior re- 
trieval for remote events on all three 
tests (ie, famous faces, reca'l question- 
naire, and recogn: tion questionnaire). 
The results of the "old- -young" anah 
sis provide further evidence that the 
observed gradient is not the result of 
either item diffieulty or overlearning. 
Recent photographs of famous indi- 
viduals who had been in tke news for 
many decades were more difficult for 
the Korsakoffs disease patients to 
recognize than photographs that had 
been taken of these same individuals 
many years before decades of expo- 
sure had transpired. 

Any explanation of the RE 
between the present findings and 
those of Sanders and Warrington’ 
must take into account the extreme 
difficulty of their tests and the 
composition of their amnesic popula- 
tion. A clese examination of Sanders 
and Warrington’s results on their 
recall test shows that their controls 
performed very poorly (ie, apprexi- 
mately 50%) and that their amnesies 
never recalled more than one of 12 
items for any decade. Such a finding 
suggests. that the flatness of their 
amnesics’ gradients may be a reflec- 
tion of a "floor effect" rather than a 
characteristic of their retrieval capaci- 
ties. In addition, while the amnesic 
population used in the present and 
other studies*’ have been homoge- 
neous (ie, all alcoholic patients with 
Korsakoff's disease), the patients em- 
ployed by Sanders and Warrington 
have a mixed etiology. It seems plau- 
sible that etiolegically distinct forms 
of amnesia may have different retro- 
grade gradients. If so, Sanders and 
Warrington's results may be due to a 
summation of several diferent retro- 
grade amnesias. The recent reperts"" 
that alcoholic Korsakoff's disease and 
postencephalities differ in the pro- 
cesses underlying their anterograde 
amnesia lends indirect support to this 
latter possibility. 

It is important to note that the 
alcoholic Korsakoff's disease patients 
never attained normal retrieva! for 
any decade. Despite the presence of a 
tempora. gradient, their retrieval of 
information from the 1980s and 1940s 
is still impaired. This Ending differs 
with Seltzer and Benson's? report that 
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alcoholic patients with Korsakoff's 


disease perform as well as controls 
when asked questions about the 1920s 
 andthe 1930s. However, their recogni- 
tion questionnaire was significantly 
easier than the three tests employed 


. in the present study. As Seltzer and 


Benson suggested, a "ceiling effect" 
on their test apparently masked the 
retrograde difficulties that alcoholic 
Korsakoff's disease patients have at 
remote time periods. 

The present study provides no 
evidence that the processing problems 
related to retrograde amnesia are 
analogous to those found in the anter- 
ograde learning deficits of the pa- 
tients with Korsakoff's disease. Pho- 
nemic cues are more effective than 
semantic cues in eliciting a eorrect 
. response from both normal controls 
and alcoholic patients with Korsa- 
koff's disease. However, since the 
group X condition .interactions are 
not significant, there is no evidence of 
a differential cueing preference for 
either group. A similar finding has 
been reported with aphasie patients." 
Those with severe word-finding diffi- 
eulties produce far fewer correct 
responses overall than patients less 
seriously impaired, but, as in this 
study, both groups respond more 
effectively to phonemic than to 
semantic cues. | 

Although the present findings dem- 
onstrate that alcoholic Korsakoff’s 
disease patients are clearly deficient 
in their ability to retrieve information 
about the recent past, they do not 
provide a clear explanation for the 
 eause of this impairment. One possi- 
bility is that the retrograde impair- 
ment is the result of a long history of 
chronic alcoholism and malnutrition in 
which the individual deteriorates 
slowly over many years. There is 
currently a great deal of information 
indicating that a continuity exists 
between the memory and cognitive 
deficits of alcoholic Korsakoff's dis- 
ease patients and chronic aleohol- 
ies. If the chronic alcoholic acquires 
less information each year due to an 
increasing deficit in information pro- 
cessing, then at the time the patient is 
finally diagnosed as having alcoholic 
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Korsakoff's disease one would expect 


to find a retrograde amnesia with a 
temporal gradient. From this view- 
point, the retrograde amnesia o? alco- 
holie patients with Korsakoff's dis- 
ease may be considered secondary to a 
primary defect in establishing new 
memories (ie, anterograde amnesia). 
An alternative explanation is that 
the retrograde deficits may be the 
product of acute hemorrhagic damage 
to diencephalic structures." There is 
well-substantiatec evidence that 
acute damage can produce a temporal 


gradient in remote memory. Squire 


and his co-workers" have reported 
that electroconvulsive therapy (ECT) 
with depressed patients results in a 
loss of memery for events during the 
year prior to therapy while the 
patient’s memory remains intact for 
public events that occurred several 
years before ECT was begun. This 
hypothesis that the temporal gradient 
of the alcoholic Korsakoff’s disease 
patient is the result of acute damage 
Seems to rum counter to the cited 
evidence for a continuity in the learn- 
ing deficits of long-term alcoholics 
and alcoholie patients with Kersa- 
koff's disease. unless one assumes the 
existence of separate anatomical cir- 
euits for anterograde and retrograde 
processing. Evidence for such an 
anatomieal separation has recently 
been reported in stimulation studies 
with epileptic patients." Two distinct 
areas were found within the left 
temporal lobe: stimulation of the 
posterior region resulted in retro- 
grade memory problems, while stimu- 
lation of the anterior temporal region 
produced anterograde memory defi- 
cits, 

Unfortunately, it is presently im- 
possible to choose between these 
“chronic” and “acute” explanations of 
the retrograde amnesia of the alco- 
holic Korsakoif's disease patient. To 
resolve this issue, it will be necessary 
to evaluate tke remote memories of 
long-term alecholies who do not have 
Korsakoff's disease. If the previous 
"ehronie" interpretation has any va- 
lidity, some relationship should be 
found between length of drinking and 
failure to recail past events. 
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A dnormalities in earbohydrate me- 
tabolism and endocrine function 
have been reported i in various central 
nervous system disorders including 
Parkinson's disease and amyotrophic 
lateral sclerosis (ALS). Alterations in 
glucose tolerance test results, dimin- 
ished serum insulin responses to 
glucose loading, flattening of the 
cireadian pattern for human growth 
hormone (HGH), and impairment of 
the stimulated release of HGH have 
been observed." Results of this type 
have aroused eonsiderable speculation 
with regard to their disease specifici- 
ty as well as to possible pathogenetic 
mechanisms. A peculiar form of 
parkinsonism and ALS occurs at an 
extraordinarily high rate among the 
Chamorro natives of Guam." Both 
Guamanian  parkinsonism-dementia 
(PD) and ALS are characterized by 
onset during the fifth or sixth decades 
of life and inexorable progression to 
death within three to five years. 
Neuropathologic changes include 
widespread neuronal loss and neurofi- 
brillary degemeration,^'* suggesting 
some overlap between the two syn- 
dromes. Indeed, eases of both PD and 
ALS frequently appear in the same 
family, and nearly 40% of PD patients 
develop frank signs of ALS during 
their clinical courses." In order to 
evaluate the possibility of endocrino- 
logie abnormalities in Guamanian 
patients with PD or ALS, serum 
glucose, insulin, and HGH levels were 





ateral Sclerosis and Parkinsonism-Dementia on Guam. 


measured in response to the intrave- x 
nous infusion of argirine. 
SUBJECTS AND METHODS 
Ten Guamanians wita ALS (five men 
and five women, ranging in age from 4€ to 
63 years) and ten Guamanizns with PD 
(seven. men and three womer, ranginz in 
age from 45 to 70 years) volunteered to 
partieipate in this investigation. Their 
illnesses ranged in clinical severity from 
mild to advanced. Five of the ten ALS 
patients were ambulatory. four required a 
wheelchair, and one was. bedridden. In PD 
patients, six were amoulatery, one- re- 
quired some assistance when walking, end 





three were bedridéen because of marked 


bradykinesia. Five of the ALS patients kad 
mild to severe dysphagia. The definite 
mixed cases of PD and ALS were excluded | 
in the present experimeat, although seven — 
of the PD patients had byperveflexia, four 
had palmomental reflex, and cne had Heff- 
mann’s reflex. None of the PD patients: had 
lower motor neuron signs suck as muscular 
atrophy or fascieuiatier. At the time of 
study, six PD patients were being treated 
with levodopa, 400 to 1,000 mg/day, while 
four had not received this drug for at least 
six months. Other medicztions, if any, were 
discontinued at least 24 hoars prior to 
study. The contral group consisted of seven 
Guamanians (four men and three women, 
ranging in age from 32 to 66 years) who 
manifested no signs of either PD or ALS. 
Diagnoses of the conto! patients were 
Charcot-Marie-Teoth disease three), myo- 
tonic dystrophy (three) and progressive 
muscular dystrophy (one). In the patients 
with Charcot-Marie-Tecth disease, there 
was moderate to marked atrophy in: the 
lower extremities as well as moderate stro- 
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- with myotonic dystrophy had generalized 
wasting of the muscles, and a patient with 
progressive muscular dystrophy, limb- 
girdle type, had moderate muscular wast- 
ing in the lower extremities as well as in 
the pelvic girdle muscles. All the control 
patients had difficulty in walking, but they 
were still ambulatory. Av erage body 
weights (mean + SE) for PD (59 = 3 kg), 
ALS (55 +3 kg), and control patients 
(52 x 4 kg) were not significantly differ- 
ent. The ALS and control patients were not 
. receiving any medications during these 
"studies. — 

^. All patients remained in the hospital 
during the night preceding study. At 8 AM, 
. 80 g of arginine dissolved in 300 ml of 
.. distilled water was administered over a 
 80-minute interval by intravenous infu- 
sion. Study objects were kept fasting and 
at complete. bed rest for at least two hours 
| prior to beginning the infusion and for the 
ensuing three hours. Venous blood (6 ml) 
. was obtained immediately before arginine 
: administrations and at 30, 60, 90, 120, and 
180 minutes thereafter. Following centrif- 
 Uugation, serum samples were separated 
. and frozen at —20 °C. Glucose was esti- 
. mated by the Hoffman technique. Serum 
insulin? and HGH! levels were deter- 
. mined by a double-antibody radioimmu- 
 noassay procedure. Serum arginine level 
. was measured spectrophotometrically. i 
Average peak arginine levels (mean + SE) 
.in PD (97.7 + 5.6 mg/dl), ALS (102.3 + 4.3 
mg/dl, and control patients (98.8 + 5.2 
mg/dl) did not differ significantly. P was 
determined by Student's t test. 


RESULTS 


: Mean baseline glucose levels in PD, 
. ALS, and control patients were not 
significantly different (Table 1 and 
Fig 1) At the end of the arginine 
infusion, serum glucose levels rose 
somewhat more in ALS patients 
... 026 + 6 mg/dl) than in PD patients 
— (118 + 5 mg/dl) and control individu- 
als (118 € 8 mg/dl) but without 
significant differences between each 
. Ofthethree patient groups. Following 
." arginine administration, there was a 
tendency for circulating glucose levels 
to return to baseline values more slow- 
ly in ALS and PD patients than in 
. eontrol subjects (P< .05 for ALS 
. patients and P < .1 for PD patients at 
90 minutes). 

Baseline insulin levels were also 
similar in each of the three patient 
groups (Table 2 and Fig 2). Immedi- 
ately following arginine infusion, 
however, mean serum insulin values 
peaked significantly higher (160 + 31 
pU / ml) in control patients than in PD 
(78 + 10 U/ml, P< .02) or ALS 
patients (91+ 12 pU/ml, P< .05). 
Within one hour after infusion, insu- 
_ lin concentrations for all three groups 
. had returned essentially to baseline 
. levels. 
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Fig 1.—Mean serum glucose levels at each sampling time before and after arginine. 
infusion in amyotrophic lateral sclerosis (ALS), parkinsonism-demeniia (PD), and control 


patients. 


Table 2.—Mean (+ SE) Serum insulin Levels 
(uU /ml) Before and After Arginine Infusion 


Amyotrophic lateral 
_Sclerosis 
Parkinsonism-dementia 
Control 


Peak arginine-induced elevations in 
serum HGH level were virtually the 
same without statistical difference in 
all three patient groups: 11.9 + 14, 
15.6 + 3.0, and 12.6 + 2.6 mug/ml in 


control, ALS, and PD patients, respec- 


tively (Fig 3). Moreover, the HGH 
response to arginine in PD patients 
with levodopa (18.2 + 3.4 
myug/ml) was not significantly differ- 
ent from that in PD patients not 


receiving levodopa or other antipar- 


kinsonian medications 


mug /ml). 


(11.7 + 3.9 


COMMENT 


The foregoing results support the 
view that an abnormality in the regu- 
lation of carbohydrate metabolism 
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Minutes After Infusion 





occurs in Guamanians with PD or 
ALS. In both disorders, the arginine- 
induced elevation in serum glucose 
level tended to be sustained longer 
than in Guamanian control subjects. 
Moreover, there was a significant 
attenuation in the release of insulin in 
response to arginine. These observa- 
tions are probably not attributable to 
the presence of muscle wasting,” 
since the age-, sex-, and weight- 
matched control patients who partici- 
pated in this study also had chronic 
neuromuscular disorders associated 
with muscle atrophr. 

Similar defects in carbohydrate me- 
tabolism have been reported in pa- 
tients with non-Guamanian Parkin- 
son's disease or AL3. Van Woert and 
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Fig 3.—Mean peak human n growth hormone (HGH) 
levels after arginine infusion in control, amyotrophic 
lateral sclerosis (ALS), and parkinsonism-dementia 
(PD) patients. 






































Thus, since it appears that there may 
be a reduction in central dopamine 
turnover in Guamanians with PD or 
|. ALS,” some alteration in HGH re- 
£ lease might have been anticipated. It 
_is also of interest that levodopa failed 
to alter significantly the arginine- 
induced secretion of HGH in PD 
patients. By itself, this dopamine 
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Aphasia Resulting From Occlusion 
of the Left Anterior Cerebral Artery 


Report of a Gase With an Old Infarct in the Left Rolandic Region 


Anis Rac, MD; Frank S. Jannotta, MD; Leslie H. Lehner, MS 


e A 62-year-old right-handed woman 
was admiftec to the hospital with a cere- 
brovescular accident ir the left hemi- 
sphere. She was aphesic as well as hemi- 
plegic on the right. She hac had a left 
cerebrovascular accident 18 years earlier 
that caused weakness ir the right hand, 
but mc grossly detectabie speech prob- 
lems. Autopsy disclosed an old infarct 
atong the tef Rolandic area, and a recent 
infarct in the territory of the left anterior 
cerebral ertery. The clinical picture and 
pathologic changes are discussed in an 
attemot to relate the findings at autopsy to 
the recently developed aphasia. 

(Arch Neurol 36:221-224, 1979) 


Aphssia as the result ef injury to the 
mesial portion cf the left frontal 
lobe is a reeognized syndrome.'? Char- 
acterstically, patients suffering from 
such a lesion show very poor sponta- 
neous speech output with preservation 
of eempzehension and repetition, 
name v a transcortieal motor aphasia. 
On the oter hand, a lesion involving 
the ‘eft peri-Rolendic operculum 
leads to a conduction aphasia,’ also 
referred t» as central aphasia, charac- 
terized by poor repetition in the face 
of preserved comprehension and spon- 
taneous speech. The basis for the find- 
ings n conduction aphasia is pre- 
sumec tc be interruption of the 
arcuate fasciculus linking rezeptive to 
motor speech areas: Recovery is 
conceiwabie if conneetion between the 
sensory amd motor areas for speech is 
reestablished via transeallosal path- 
ways. 
In this case report, a patient who 
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had an old infarct in the left Rolandic 
area showed no apparent communica- 
tion deficit when reexamined years 
later, but became suddenly aphasic 
from a recent infarct within the 
distribution of the left anterior cere- 
bral artery. 


REPORT OF A CASE 


A 62-year-old right-handed woman was 
admitted to Geerge Washington Universi- 
ty Hospital, Washington, DC, on Oct 10, 
1975, with right hemiplegia and aphasia. 
She had been fellowed up at the hospital’s 
outpatient clinic for diabetes mellitus, 
hypertension, and chronic heart failure. In 
1957, she had suffered a stroke with right 
hemiparesis followed by a relatively good 
recovery. Details of that event are not 
available, but she resumed an independent 
life. A neurological examination in 1971 
disclosed right-sided hyperreflexia with 
weakness, especially in the arm, and right- 
sided hemisensery impairment to touch, 
position, and vibration. She could walk 
unassisted and had no apparent communi- 
cation deficit. Three days prior to admis- 
sion, she was seen in the clinic because of 
increasing shortness of breath. Again, no 
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language deficit was observed. On the eve 
of her admission, she complained of 
nausea. The next morning, awakening, she 
was unable to conv2rse or to move her right 
extremities. 

Blood pressure was 130/60 mm Hg, with 
a pulse rate of 60 deats per minute, and a 
respiratory rate of 20/min. The lungs were 
clear, and cardiae examination showed 
increase in heart size, with a systolic 
murmur. Results af the remainder of the 
examination, except for the neurological 
findings, were unremarkable. 

Neurological examination disclosed an 
alert woman wita a profound speech 
defect, who perseverated in her speech and 
could not utter meaningful sentences. She 
was unable to follow simple commands. She 
had a right-sided hemiplegia, with hyper- 
reflexia of 3+ /4 compared to 2+ /4 on the 
left side. A questionable right Babinski’s 
sign was described. The visual fields were 
grossly intact. Sh2 was incontinent of 
urine. 

A complete bloed cell count showed 
normal hematocrit and hemoglobin levels, 
a normal platelet ccunt, and a WBC count 
of 11.3 x 10°/cu mm, with 80% neutrophils. 
Prothrombin time and partial thrombo- 
plastin time were normal. Urinalysis 


Fig 1.—Reconstructed external view of left cerebrum, showing collapse of postcentral 
gyrus and preservation of frontal and temporal areas. 
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Fig 2.—Horizontal section of cerebrum, 
showing recent infarct involving corpus 
callosum in region of genu and rostrum, as 
well as adjacent mesial frontal lobe, with 
preservations of Broca's and temporal 
areas (top view). 


showed 3+ sugar. Serum glucose level 
varied between 268 and 516 mg/dl. The 
electrolyte values were normal, the BUN 
level was 15 mg/dl, and creatine level 1.0 
mg/dl. Serum cholesterol level was 377 
mg/dl. Chest roentgenograms were nor- 
mal. The ECG showed sinus bradycardia 
(55 beats per minute). Thyroid function 
studies gave normal findings. 

One week following admission, the 
patient underwent a formal language eval- 
uation. Her blood pressure was well 
controlled and there was no evidence of 
increasing cardiac failure. Her diabetes 
was difficult to control. She died suddenly 
on Oct 27, 1975. A complete autopsy was 
performed. 


Aphasia Testing 


The Boston Diagnostic Aphasia Exami- 
nation was administered one week after 
her most recent stroke. She was alert and 
responsive throughout the evaluation, but 
made few attempts to initiate conversa- 
tion. Her verbal output was nonfluent even 
when she was asked to repeat words or 
phrases. Considerable perseveration was 
noted. Groping was evident before she 
spoke, but all speech was clearly articu- 
lated, without any paraphasic errors. She 
had difficulty executing voluntary oral 
movements, particularly lateral and up- 
ward movement of the tongue. 

She was able to correctly identify most 
pictures of objects and geometrie figures 
and to point to body parts when named, but 
she had great difficulty in recalling the 
names herself. She had difficulty associat- 
ing actions depicted in pictures, such as 
“running” and. “smoking,” when the word 
for that action was furnished by the exam- 
iner. She did carry out simple commands 
such as “make a fist” and “point to the 
ceiling,” but could not go beyond the first 
part of multiple-step commands. She also 


222 Arch Neurol—Vol 36, April 1979 





Fig 3.—Photograph (top) and diagram (bottom) of complete set of horizontal slices of 
cerebrum, showing location and extent of both recent (hatched) amd healed (stippled) 
infarcts in left hemisphere. 


showed left-right disorientation. When 
given a series of questions requiring a 
yes-no answer, she perseverated in saying 
“yes” to all questions such as “Is a hammer 
good for cutting wood?” or “Will a board 
sink in water?” 

She managed to complete the nursery 
rhymes given to her, such as “Jack and 
Jill...” and “There was an old woman who 
lived in a shoe....” She could correctly 
repeat short phrases such as “you know 
how,” “down to earth,” and “go ahead and 
do it if possible,” but failed on longer 
sentences such as “They heard him speak 
on the radio last night.” When asked to 
complete a series such as the days of the 
week, the alphabet, or numbers from 1 to 
20, she perseverated on one day, one letter, 
or one number. She could correctly asso- 
ciate most letters or words written in 
different scripts. When shown a series of 
words to associate with verbal counter- 
parts, she made the correct choice in 60% of 
them. Despite her ability to pick out words, 


she could not understand written words or 
sentences. She could not read aloud. When 
asked to write, she managed to correctly 
scribble her first name, using the left hand, 
but further testing had tc be abandoned 
because of fatigue and frustration. 


Autopsy Findings 


The fresh brain weighed 1,150 g. The 
dura and sinuses were unremarkable. 
External examination of the fixed brain 
disclosed symmetrical cerebellar hemi- 
spheres; thin and translucent lepteme- 
ninges; normal cerebral veins; scattered 
atheromata of the large arteries with 
moderate narrowing of the lumina; and an 
almost complete occlusicn of the left 
middle cerebral artery near its origin. An 
oeclusion in the anterior cerebral arteries 
could not be found. A slightly swollen and 
softened cortex was found in the mesial- 
and parasagittal area of the left frontal 
lobe, extending from near the frontal pole 
back to the level of the central suleus. The 
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. lobe (Fig 2). Mieroscopie sections from this 


region showed the healed endstage of an 
old infarct, with disappearance, collapse, 
and cystic formation of neural parenchy- 
ma, a few remaining gitter cells, and 
surrounding astrogliosis, consistent with a 
stage of evolution of many years. 

The location and extent of both infarcts 
is shown in the diagram and photograph of 
the complete set of horizontal brain slices 
(Fig 3). 

Other neuropathologic features included 
almost complete stenosis of the left middle 
cerebral artery by atheroma, and atrophy 


of the left corticospinal tracts in the brain 


stem. 

Other autopsy findings included marked 
coronary and aortic atherosclerosis; recent 
and healed subendocardial myocardial in- 
farcts; multiple, bilateral pulmonary em- 
boli; and a hemorrhagic cyst of the right 
thyroid. 

in summary, the final neuropathologic 
diagnoses were as follows: recent infarct of 
the left cerebrum, in the distribution of the 
anterior cerebral artery, involving mesial 
and parasagittal frontal lobe and anterior 
corpus callosum; healed infarct within the 
territory of the middle cerebral artery, 
involving posteentral gyrus and subjacent 
white matter including arcuate fasciculus 
and white matter subjacent to the precen- 
tral gyrus; end marked atherosclerosis of 
intracranial arteries. Noteworthy is the 
preservation in the left hemisphere of 
Broca's area, Wernicke’s area, and other 
parts of the temporal lobe. 


COMMENT 


Most reported cases of aphasia 
resulting from damage to the mesial 
part of the left frontal lobe have been 
caused by tumors, ^* * with improve- 
ment in many following excision. 





lacking in the majority 









Notwithstanding the fact th: . 
detailed description of the aphasia is- 
of these 
reports, it is difficult to estimate the 
effects of edema and displacement of 
brain tissue by a neoplasm. Thus, — 
some of Cushing’s patients, reported . 
by Chusid et al; showed dysnomia, . 
dyslexia, dy scalculia, and even recep- 
tive aphasia (case R-B), while others .. 
had difficulty only in initiation of - 
spontaneous speech. Reports of pa- 
tients with dysphasia due to occlusion : 
of the left anterior cerebral artery are . 
relatively few.+>* Most cases in the. 
older literature also laek details of the 
aphasie syndrome. Most recently, 
Kyórney! described three patients - 
with pathologic confirmation of occlu- — 
sion of the anterior cerebral artery. . 
The first was a 71-year-old woman 
who survived for 12 days after her 
stroke. Her speech output was. re- 
duced, but she demonstrated | pro- 
nounced echolalia even without com- . 
prehending the content of what she 
said and could repeat long sentences 
with verbal and prosodie fidelity. At 
autopsy, in addition te the above 
mentioned infarct, there were three 
small areas of softening deep in the . 
white matter of the left hemisphere. - 
The second patient was a 64-year-old. 
woman who had a left hemianopsia, | 
then developed a right hemiplegia | 
with global aphasia. At autopsy, her - 
brain showed occlusion of the left 
anterior cerebral artery as well as old 
infarcts in both occipital lobes. Pa- 
tient 3 was a 61-year-old man who | 
developed a right hemiplegia of sud- 
den onset with bilateral long tract 
signs and an expressive dysphasia | 
with preservation of repetition and _ 
comprehension. He could name objects 
put in his left hand but not the right. 
He showed a strong tendency to 
repeat whatever was said to him. 
Eighteen months later, a right homon- _ 
ymous hemianopsia developed. At. 
autopsy. in addition tc softening in . 
the territory of the left anterior cere- 
bral artery, there were numerous - 
small infarets in the territory of the - 
right anterior cerebral artery as well 
as in the insular portion of the left . 
temporoparietal area. The parasagit- | 
tal infarcts were pathclogically older 
than the others and the author 
concluded that these were at the basis 
of the speech defect, prior to the onset 
of the right hemianops:a. 

Rubens? described in detail two. 
patients with sudden onset of right 
crural hemiplegia, aphasia, and incon- 
tinence and whose radionuclide brain 
scans, three weeks after onset, showed 
uptake in the distribution of the left 
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anterior cerebral artery territory. 
Both patients had an acute stage of 
aphonia lasting several days, followed 
by a prolonged period lasting several 
weeks during which there was marked 
diminution of spontaneous speech, 
with a remarkably intact ability to 
repeat even long and complex sen- 
tences. The first patient even showed 
an interesting inability to refrain 
from completing open-ended sen- 
_tences and series of days or numbers. 
Both patients showed good compre- 
hension and lack of paraphasic errors, 
and the second had persistent left- 
sided apraxia and tactile anomia. 

It is clear from these cases that the 
cardinal features of the dysphasia 
associated with infarction in the terri- 
tory of the left anterior cerebral 
artery are the following: a marked 
. reduction in spontaneous speech, pres- 
. ervation of comprehension and repeti- 
tion, and absence of paraphasia. Echo- 
lalia may be present. These findings 
are consistent with those described 
following ablation of parasagittal 
epileptic foci and penetrating mis- 
sile injuries in the same area, where 
the major deficit is initiation of 
speech. Stimulation of the parasagit- 
. tal prefrontal cortex on either side 
` induces vocalization and repetitive 
utterances or words." 

* c It is well known that injury of the 
posterior portion of the left inferior 
frontal gyrus (Broca's area) also 
results in paucity of spontaneous 
“speech, with groping and monitoring 
^ behaviors. The difference with the 
mesial, parasagittal lesion is the 
. preservation of repetition and ab- 
. sence of paraphasic errors. Goldstein” 
used the term “transcortical motor 
aphasia” to describe this type of 
- communication deficit while Luria 
and Tsvetkova" called it “dynamic 
aphasia." It is important to mention 


1, Kyérney E: Aphasie transcorticale et écho- 
. lalie: Le probléme de l'initiation de la parcle. Rev 
Neural 5:347-363, 1975. 

2. Rubens AB: Aphasia with infarction in the 
territory of the anterior cerebral artery. Cortez 
11:239-250, 1975. 
|... 8. Geschwind N: Disconnexion syndromes in 
animals and man. Brain 88:237-294, 585-644, 
1965. 

4. Chusid JG, deGutierrez-Mahoney CG, Mar- 
gules-Lavergne MP: Speech disturbances in asso- 
ciation with parasagittal frontal lesions. 
 J Neurosurg 11:193-204, 1954. 

..& Guidetti B: Désordres de la parole associés à 
des lésions de la surface interhémispherique 
© frontale postérieure. Rev Neurol 97:121-131, 
1957. 
a 6. Alajouanine T, Castaigne P, Sabouraud D, et 
. ak Palilalie paroxystique et vocalisation itéra- 
. tives au cours des crises épileptiques par lésion 
— imtéressant l'aire motrice supplémentaire. Rev 
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left anterior cerebral artery may, 
indeed, produce a motor aphasia that 
is indistinguishable from  Broca's 
aphasia. This is probably due to under- 
mining of Broca's area by an infarct 
deep in the territory of Heubner's 
artery." This type of aphasia is 
usually transient, with recovery of 
spontaneous speech ? or persistence of 
a transcortical motor aphasia (TMA). 

Although one cannot put too much 
weight on findings only one week 
after the onset of illness as they may 
be quite different from the outcome in 
a chronic stable patient, the case 
described in this report is nonetheless 
interesting in that some features of 
TMA were present whereas other 
findings did not fit with only one form 
of aphasia, probably because of the 
combined effects of the old and the 
more recent infarct. Those elements 
that fit a TMA syndrome are the 
reduction of spontaneous speech out- 
put, groping and monitoring behav- 
iors, and lack of paraphasic errors. 
These findings can be explained by 
the fresh infarct in the territory of the 
left anterior cerebral artery. In con- 
trast to the other features of TMA, 
this patient demonstrated impair- 
ment of repetition, although repeti- 
tion was better than spontaneous 


speech. There was no echolalia, which 


is commonly found in TMA. It is 
thought that the discrepancy can be 
accounted for by the presence, in addi- 
tion to the recent parasagittal lesion, 
of an old infaret undermining the 
parietal opercular area that inter- 
rupted the arcuate fasciculus connect- 
ing the sensory association cortex 
with the motor association area. It is 
unfortunate that no data are available 
on any language difficulties that may 
have accompanied the first stroke. It 
is tempting to speculate that a tran- 
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and that recovery took place via trans- 
callosal pathways, as shown in the 
diagram (Fig 4) Instead of being 
conveyed intrahemispherically from 
Wernicke’s area to Broca's area, audi- 
tory information could be relayed 
through posterior callosal fibers to the 
right auditory association cortex, 
from there to the right premotor 
cortex, and finally to Broca's area via 
the anterior portion of the ccrpus 
callosum. The recently infarcted area, 
as can be seen in the brain sections, 


does in fact involve the anterior part 


of the corpus callosum. One would 
expect, then, to find cifficulty in repe- 
tition of auditory material as well as 
dysnomia. This was indeed the ease, 
for the patient could not name objects 
or figures, but could point to them 
(using the left hand) when the names 
were supplied. Her spoker language 
did not by any means match her 
comprehension. Thus she persever- 
ated in answering "yes" to questions 
such as "Is a hammer good for cutting 


= wood?" or "Does a board sink in 


water?" while, on the other hand, she 
did carry out at least simple com- 
mands, identify objects in pictures, 
and use tools such as a knife or fork to 
feed herself. The problem, then, was 
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visual ones, but rather of transferring 
auditory and visual information to the 
motor speech area. It is obvious that 
her language deficits did not fit into 
any well-defined category. The com- 
bined effects of the two lesions 
resulted in a mixed pattern tha: is 
clearly different from what one wculd 
prediet in a left anterior cerebral 
artery syndrome alone. 
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adults. We have observed a 2-year-old 


comatose child with Reye's syndrome 
whose EEG showed predominant al- 
pha-like rhythms. The aim of this 
communication is to report this unusu- 
al ease and to discuss its relationship 
with the alpaa-pattern coma in adult 
patients. 


REFORT OF A CASE 


A 2'4-year-cld boy was referred to the 
University Hospital because of an altered 
level of conscieusness. He had been ill with 
a sore throat and fever for two weeks. On 
the day of admission, he developed 
repeated vomiting and then became delir- 
ious. After an initial admission to a local 
hospital, he was transferred later the same 
day to the University Hospital. 

On arrival, the patient was stuporous 
and responsive to painful but not to verbal 
stimuli. The blood pressure was 110/50 mm 
Hg, and the heart rate was 115 beats per 
minute. Corneal and pupillary reflexes 
were intact. Mild decorticate posturing was 
noted in response to stimuli. There were 
extensor toe signs bilaterally. Muscle 
stretch reflexes were symmetrical and 
normal to slightly hyperactive. The liver 
was not palpable. Initial laboratory values 
included the following: serum glucose, 12 
mg/dl; serum ammonia, 826 mM ijliter; 
SGOT, 700 units; and WBCs, 24,400/cu mm. 
Serum glucose level, determined at the 
local hospital, was later reported to have 
been 15 mg/d. It was thus estimated that 
the patient had been in hypoglycemia for 
at least 312 hours before glucose was 
administered intravenously. Intracranial 
pressure measured by a subdural pressure 
monitoring system rapidly dropped from 
the initial high value of 40 to below 5 mm 
Hg once curarization and controlled venti- 
lation was instituted. Lumbar puncture 
demonstrated clear cerebrospinal fluid 





with no WBCs, two RBCs per cubic milli- 
meter, protein level of 32 mg/dl, and 
glucose level of 49 mg/d). 

The first EEG was obtained 14 hours 
after admission, when the patient was 
deeply comatose with. sluggish pupillary. | 
light reflexes. The EEG showed comtin-. . 
uous, well-modulated, 8- to 9-Hz alpha - 
activity of 20 te 30 nV with diffuse distri- 
bution (Fig 1), No-changes of alpha activity 
were noted in reaeticn to passive opening. 
of the eyes or other stimulation. Contin- 
uous EEG monitoring. showed gradual. . 
reduction of the alpha activity and the - 
appearance of intermittent delta waves. — 
The alpha activity was completely replaced — 
with 100- to 150-uV asynchronous | delta — 








waves by the next merning, 32 hours after ^ 





admission (Fig 2). Feur hours later, there 


was a rapid rise of the intracranial pres-. us 
sure to 60 mm Hg and an associated arteri- — ^ 
al hypotension with mean pressure of 49 to ^. 


56 mm Hg. The EEG then showed electro- 


cerebral silence, fulfilling the criteria - z 


recommended by the American Electroen- 
cephalographie Society, and remained so 
for 24 hours. The patient died on the third 
hospital day. Us 
The autopsy disclosed an enlarged liver 
with fatty change, which was compatible 
with Reye's syndrome. The brain was 
swollen with diffuse softening. Accurate 
microscopic examination was not possible 
because of extensive necrosis and autclysis 
of the brain due te prolonged cerebral 
death while the patient was maintained on 
a respirator." 


COMMENT 


The monorhythmic aipha ane T 


have been described as an electrical 


seizure discharge in infants? These .. 


are focal, usually located in rolandie - 
area, and paroxysmal in occurrenee. A 
recent report by Knauss and Carlson" ^ 
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Fig 2.—Second EEG, taken 32 hours after admission with same arrangement as in Fig 1. Note absence 
of alpha activity and appearance of asynchronous delta waves showing bianterior prominence. 
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coma include neuronal changes in 
deeper layers of the cortex, hippocam- 
pus, striatum, thalamus, and Pur- 
kinje's cells in the cerebellum.>”' 
These same changes are also seen with 
hypoglycemia because its pathophys- 
iclogieal effects on the brain are simi- 
lar to those of hypoxia." The mito- 
chondrial abnormality that is now 
believed to be the basis of Reye's 
syndrome" may also contribute to the 
hypoxie effect on the brain. 

Although the appearance of alpha 
pattern in comatose patients has clini- 
cally been used for localization and for 
prognosis, the underlying pathophys- 
idlogy has not been elucidated. In- 
deed, it has not been clarified whether 
the alpha activity represents a re- 
tained normal alpha rhythm or wheth- 
er it is an abnormally generated 
rhythm produced by the remaining 
function of cortical or diencephalic 
neuronal populations. Westmoreland 
et al,‘ attempting to differentiate 
these two pessibilities, stated that the 


problem could not be solved because. 
the EEG prior to the onset of acute 
iliness was aot available for compari- ~ 


son. 

Our ease is most unusual because a 
well-modulated, continuous alpha ac- 
tivity is by mo means a normal pattern 
for this age; and consequently cannot 
be a retained normal alpha rhythm. 
We conclude that in our patient the 
alpha pattern was an abnormally 
generated activity by diseased cortical 
or subcortical structures. It is not clear 
why this pattern is not more common- 
ly encountered in children. Because of 
the transiert nature, however, imme- 
diate and serial EEG studies following 
aeute cerebral insult may be necessary 
tc demonstrate it in this age group. 


Karen Arensdorf, REEGT, provided technical 
assistance, 
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. © Few serious complications have been 
associated with the intrathecal adminis- 
tration of corticosteroids in the treatment 
. of lumbar. radiculopathy. . This. case ot 
“conus medullaris synd | 





benign disenso by this method. 
s ae Neurol 36: 228-230, "m 


1 trathecal methylprednisolone a ace- 
tate . (Depo-Mec Iro) 


ntroduction by Sehgal and Gardner’ 
in 1960. Few complications have been 
reported. The case presented below 
appears to be the first report of the 
^eonus medullaris syndrome as an 
 &pparent complieation of long-term 
multiple intrathecal steroid injec- 
l tions. 


REPORT OF A CASE 


A 35-year-old woman had undergone 
four previous myelograms between 1970 
-and 1971, each followed by an operative 
procedure (Table 1). She continued to have 
incapacitating bilateral leg pain (always 
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onus Medullaris Syndrome Following 
Multiple Intrathecal Corticosteroid Injections 





greita in the right. than in the left) hát 


Was refractory to conservative therapy. 
no time prior to 1975 did she have an 





suggestion of dys? unction of bowel. or blad- > 
der control. ru el 
On Jan 15, 1975, hs. éceivéd the first of 

| and subarachnoid 
tions, which ren- . 
he was able to return- 
to normal daily activity, housework, ando 







dered her pain free. | 


even play golf several times a weer; Her 


pain returned two months later, and a 


second series of injeetions was given. 
During the 18 months between January 


, 1915 and June 1976, she received 18 injec- 

- tions, six series of three injections each — 
(Table 2). Each series was successful in - 

. totally relieving her pain for from two to 


seven months. Feurteen of the 18 injec- 


tions were intrathecal. All injections were - 


performed at the L3-4 and the L4-5 inter- 
spaces with an 18-gauge spinal needle. The 
methylprednisolone was mixed with an 
equal volume of spinal fluid and injected 


slowly to avoid barbitage. The pH of the 
drug normally varies between 3.5 and 7.0. 
Isotonicity is not a measurable property 


because it is a suspension. 

During the first series, the patient 
complained of transient perianal sensory 
loss and inereasec urinary frequency with 
weak urinary system, lasting several days. 


In June 1975, she noted weight gain (which 


she attributed to improved appetite sec- 








“ondary to pain relief), increase in breast 
t. size, and some irregularity in her men- 
ny . strual periods. During the injections, she 
- moted a numb area between the coecyx and 
— the rectum. Several days following this 
series, she had an. episode of urinary ineon- 
- tinence while walking in the street. 
- Urologic consultation was obtained ard a 
. €ystometrogram was normal. There was no 
evidence of a neurogenic bladder. 


‘She had no further diffieul:y until the 
third injeetion of the last series, when she 
noted the absence of sensation during void- 
ing. She monitored her urination by the 
sound of the urinary stream. Twelve hours 


later, she experienced severe pain in both 
buttocks and. legs, lasting 24 hcurs. Follow- 


ing this, she again had complete pain re ief. 
Five days later, she developed abdominal 
distention and had not moved her bowels 
during this period. She was catheter'zed 
and 1,100 ml of urine was drained just prior 
to admission to the hospital. 

Examination disclosed complete saddle 
analgesia (82-5) with poer anal sphineter 


tone and no voluntary sphincter contrac- 
tion. The ankle and knee reflexes were 


normal There was no Babinski's sgn. 
Strength in the lower extremities was 
unchanged from previous examinations in 
that she had minimal weakness of toe 
extensors bilaterally (attributed to pre- 
vious root compression anc operative 
manipulation). Straight-leg raising cculd 


Table 1 Operative Procedures a and Resu ts 


9/23/70 
: (left L.4-5) 
3/18/71 
| (right L4-5) 
6/14/71 


9/14/71 Partai takedown of fusion, 


reexploration of right L5-S1 disk 


space & E nerve root 





Herliamineciomy and disk removal 
Herilaminectomy and disk removal 


Total laminectomy (L-5), bilateral 
exploration (L4-5), disk removal (right 
L5-S1), „Posterolateral fusion (L4-S1) 


Herniated disk 
~ Herniated disk 


Herniated disk (right L5-S1), epidural 
scar formation (right 14-5) 


Calcified fragment protruding from 
under anulus causing right S1 roct 
to exit ae at 60° angie 
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easily be accomplished to 90° with no pain 


Table 2.—Ch | f Injecti i n, ; f ini i 
on either side. She could touch the floor able Chronology of Injections, Dosage, and Route of Administration 























with her palms while bending forward with Dosage of Route of œ 
3 knees extended. Date Methylprednisolone, mg Administration 
: an emergency myelogram (Figure) dem- 1/15/75 80 (+ 6 ml of mepivacaine hydrochloride [Carboceine]) Epidural 
. onstrated a normal conus and lower thorac- 1/17/75 80 (+ 4.5 ml of mepivacaine hydrochloride) Epidural 
um ic cord. The L4-S1 area showed changes 1/21/75 60 (+ 4 ml of mepivacaine hydrochloride) Epidural 
ying ers previous surgical proce- 60 (+ 4 ml of mepivacaine hydrochloride) Intrathecal 
ures, [2e ( SI protein level was 38 mg/dl. 3/18/75 80 iAtrathecal 
There were 27 cells (96% lymphocytes). A IETS a0 a 
subsequent lumbar puncture was done five : : abi c 
days later. The CSF blood cell count was 3/27/75 60 (+ 3.5 ml of mepivacaine hydrochloride) Epidural 
coneentration was 44 mg/dl. All tuberculo- 5/29/75 50 Intrathecal 
sis, fungal, and bacterial cultures were 6/3/75 40 Intrathecal 
negative Urologic evaluation indicated a 6/12/75 80 intrathecal 
motor and sensory paralytic bladder. 8/5/75 80 PRET 
As of January 1978, she has had no 
JFT d$ 8/7/75 80 Intrathecal 
reccvery of functicn or progression of | aoe 
symptoms. She has had no additional injec- 8/11/75 S0 Ra ali 
tions ane remains reasonably comfortable 10/8/75 80 Intrathecal 
and active, although not pain free. 10/24/75 80 Intrathecal 
10/29/75 80 Intrathecal 
COMMENT 
5/25/76 120 Intrathecal 
— The rationale for the use of intra- 5/27/76 120 Intrathecal 
theeal corticosteroids in the treatment 6/1/76 120 Intrathecal 






of lambar radiculopathies appears to 





Myelogram showing normal conus area and postoperative changes in L4-S1 area. 
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"be the observation that i intracisternal- 


_tigdne in cats inhibited the formation 
“of pia-arachnoid adhesions induced by 
.taleum particles. Corticosteroids de- 
-creased the migration and phagocytic 
activity of these histiocytes in the 
Subarachnoid space, inhibiting the 
"formation of the foreign-body giant- 
-cell granulomata that formed the pia- 
: arachnoid adhesions. 

. We are indebted to Gardner and his 
co-workers for the first clinical trials 
-with intrathecal corticosteroids in the 
reatment of lumbar radiculopa- 
hies.* They reported improvement 
n 60% to 7095 of patients with no 
complications following single or re- 
peated injections. They noted exacer- 
bation of back and leg pain after 
njection in some patients, but this 
resolved . within 24 hours and had no 
bearing on the final outcome regard- 
‘ing pain relief. 

. Their spinal fluid studies showed a 
transient pleocytosis and protein ele- 
vation lasting a few days after injec- 
tion. On the seventh day, 610.5 ug of 
corticosteroid per 100 ml were detect- 
able in the lumbar spinal fluid, and 
therapeutic concentrations were still 
detectable as long as two weeks after 
subarachnoid injection. Methylpredni- 
solone in particular passed from CSF 
‘to plasma as judged by the suppres- 
‘sion of endogenous production of 
orticosteroids. On the other hand, 
‘systemic or epidural administration of 
methyiprednisolone produced no mea- 





1. Sehgal AD, Gardner WJ: Corticosteroids 
administered intradurally for relief of seiatica. 
Cleve Clin. Q 27:198-201, 1960. 


. of cortisone and hydrocortisone on piarachnoid 
adhesions. Arch Neurol Psychiatry TA: 681-688, 
1955. 
_ 8. Goebert HW Jr, Jallo SJ, Gardner WJ, et al: 
Selatiea: Treatment with epidural injections of 
procaine and hydrocortisone. Cleve Chin Q 27: 191- 
197, 1960. 
4, Roberts M, Sheppard GL, MeCormick RC: 
Tuberculous meningitis after intrathecally ad- 
ministered methylprednisolone acetate. JAMA 
200:894-896, 1967. . 
-  & Barry PJC, Kendall PH: Corticosteroid infil- 
tration of the extradural space. Ann Phys Med 
6:261-278, 1962. i 
6. Beliveau P: A comparison between epidural 
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“ly administered cortisone or hydrocor- 


2. Feldman S, Behar AJ, Samueloff M: Effect : 


 surable steroid concentration in the 
lumbar CSF. 


All reported series on the use of 
epidural^** or intrathecal" corti- 
costeroids have stressed the absence 
of complications from their adminis- 
tration. However, Roberts et al 
reported a case of tuberculous menin- 
gitis and Shealy'* reported a case of 
cryptococcal meningitis, both follow- 
ing the intrathecal administration of 
methylprednisolone. Shealy'? also cau- 
tioned against treatment by spinal 
injections prior to er in lieu of proper 
diagnosis. 

The conus meduilaris syndrome, 
consisting of symmetric saddle 
analgesia and bowel and bladder 
paralysis, with relatively normal 
strength and muscle stretch reflexes, 


is quite characteristic and rarely 
causes diagnostic difficulty. It has 


never been reported as a complication 
or sequel of one or multiple laminec- 
tomies for lumbar disk disease or of 
arachnoiditis. Likewise, there is no 


report in the literature of a conus 


medullaris syndrome Secondary to 
intrathecal corticosteroid injections, 
although Van Buskirk et al described 
two patients who had transient loss of 
ability to empty the urinary bladder 
after a single intrathecal injection of 
methylprednisolone. Both regained 
bladder control after three weeks. The 
authors suggested that the medication 
might have had a local effect on the 
lumbar and sacral roots with a distur- 
bance of neural function. Others 
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| have CA on the low metkyl- 


prednisolone concentrations in the 
CSF remote from the site o? injection. 
Lumbosacral arachnoid membranes 
and spinal cords have been examined 
at autopsy in six patients who had 
received intrathecal injections of 
methylprednisolone for treatment of 
amyotrophic lateral sclerosis.'5* None 
had bowel, bladder, or sensory symp- 
toms. No gross or microscopic effects 
were noted. This would suggest an 
alteration in nerve amd impulse eon- 
duetion rather than an anatomie 
lesion. 

In light of the relatively normal 
myelogram, the normal CSF, and the 
temporal relationship of the injections 
to the symptomatology, it is tempzing 
to speculate that the neurologic deficit 
in this patient may scmehow be 
related to the local effect of the corti- 
costeroid on the conus. It is not clear 
whether it was the duration or accu- 
mulated dose of medication or con- 


_ taminants that produced this compli- 


eation. Nor is it clear whether the 
complication might be reversible in 
some patients. 

To our knowledge, this case repre- 
sents by far the most serious repcrted 
complication of the use of intrathecal 
corticosteroids. The faet tha: it 
occurred following multiple injections 
Suggests a more cautious approach 
than that previously advocated in the 
treatment of benign disease. 


J. Richard Steele, MD, assisted with the illus- 
trations, 
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Leukomalacia With Ruptured Saccular Aneurysm 


Iftekher Ahmed, MD, Joanna Sher, MD 


* A £2-year-old woman with a ruptured 
saccular aneurysm ef the internal carotid 
anery developed large areas of cerebral 


leukorralacia, resulting in hemiparesis - 


and an obturded mental state. A signifi- 
cant factor in the development of the 
write matter lesions was episodic hypo- 
temsior, ieading to reduced cerebral 
bieod flow in a patient whose cerebral 
cimculation was already compromised by 
vasospasm secondary to the subarach- 
naid hemorrhage. This case illustrates yet 
amothe: clinical situation associated with 
the development ef white matter necro- 
sis. 
“Arch Neurol 36:2231-232, 1979) 


2ukemalacia, or necrosis localized to 
the white matter of the central 
nervous system, is a relatively unusual 
lesion that has been described in cases 
of congestive heart failure and drug 
aGdiction coma':* as well as in carbon 
monoxide mtoxication and severe hy- 
pcxia. ^ Fecal neurological deficit 
may oecur as a result.” The roles of 
hypoxemia, acidesis, and hypotension 
heve been stressed as important in the 
pathogenesis.: Destructive lesions of 
white matter are also known to occur 
as a result of local vascular disease 
wth severe-cerebral arteriolar sclero- 
sis (Bingswanger’s subcortical en- 
cephalopatty) and with vasculitis as- 
sociated with bacterial meningitis.’ 
This report describes yet another 
group of clinical circumstances result- 
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ing in large areas of white matter 
necrosis, ie, ruptured saccular aneu- 
rysm of an artery of the circle of 
Willis with associated vasospasm and 
hypotension. 


REPORT OF A CASE 


A 42-year-old woman was hospitalized 
with complaints of severe generalized 
headaches and mental confusien for one 
day. There was a history of hypertension of 
several years' duration. The patient had 
had diabetes mellitus for 16 years. Blood 
pressure was 200/100 mm Hg; pulse rate, 
92 beats per minute; temperature, 37 ?C; 
and respirations, 25/min. The patient was 
alert but disoriented for time, place, and 
person. 

She responded to questions and was 
slightly restless. No focal neurological find- 
ings were demonstrable, except for nuchal 
rigidity. A lumbar puncture showed gross- 
ly bloody cerebrospinal fluid. Arterial blood 
gas values at this time were as follows: pH, 
7.30; Po., 55 mm Hg; Pco., 46 mm Hg. The 
patient was treated with methyldopa, 
hydralazine, hydrochlorothiazide (Hydrodi- 
uril), and aminocaproic acid. During the 
first few days after admission, the 
patient’s BUN level rose to 35 mg/dl and 
creatinine value to 4.6 mg/dl. On the fourth 
day, periods of hypotension with blood 
pressure as low as 80 mm Hg systolic were 
recorded on several occasions. Neurological 
examination at this time disclosed a left- 
sided weakness of the body, left central 
facial pares, and papilledema. Decreased 
mental alertness was noted. Corticoste- 
roids were added to the regimen. The next 
day, a cerebral angiogram showed an aneu- 
rysm of the right internal carotid artery at 
the level of the origin of the posterior 
communicating artery, measuring 6 X 4 
mm. The petient’s general condition con- 
tinued to deteriorate. It was difficult to 
control her diabetes because of stress and 
corticosteroid therapy. Two days before 
her death, she had a large melanotic bowel 





Section of cingulate gy~i, corpus callosum, 
and periventricular white matter, showing 
well-circumscribed areas of leukomalacia 
(Weil, x 4). 


movement that was guaiac positive, and 
became hypotensive with a systolic blood 
pressure of 70 to 80 mm Hg. Despite treat- 
ment with isoproterenol, she remained 
hypotensive. Neurolog cal examination at 
this time disclesed cama with left-sided 
weakness. On doll's eye maneuver, the eyes 
did not pass to the left of midline. Arterial 
blood gas values were as follows: pH, 7.28; 
Po, 52 mm Hz; Pco, 43 mm Hg. The 
hemoglobin level dropped from 13.2 to 10 
g/dl. She deve oped cardiorespiratory ar- 
rest and died. 

At autopsy, a chronic duodenal ulcer was 
found, surrounded by a few adherent small 
blood clots. The heart was enlarged due to 
moderate left ventrrular hypertrophy. 
Examination of the brain disclosed exten- 
sive subarachnoid hemorrhage over the 
base of the brain. There was a 4-mm 
ruptured saccular aneirysm of the right 
internal carotid artery adjacent to the 
origin cf the posteror communicating 
artery. Cross sections cf the cerebral hemi- 
spheres showed mary well-demarcated 
areas of softening in tke frontal and parie- 
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tal white mitar, bilaterally, m measuring up 
) 38 em in greatest diameter (Figure). 


"There were similar white matter lesions in 


‘the right optic radiation adjacent to the 
lateral ventricle. Microscopically, the leuko- 
malacie areas appeared pale staining and 
‘necrotic, with edematous borders. Acute 
inflammatory infiltrates were present, 
‘surrounding many of the small blood 
vessels within the necrotic areas. Miero- 
‘glial cells were not prominent. Only rare 
macrophages were noted in a few foci at 
the edges of the lesions. 


COMMENT 


| Most commonly, the cerebral lesions 
associated with ruptured saccular 
neurysms are infarctions of the 
cortex and basal ganglia. In a series of 
159 cases reported by Crompton, 
necrosis of white matter was found 
only as a part of areas of encephalo- 
‘malacia that were primarily cortical. 
‘Isolated areas of leukomalacia in such 
‘vases are apparently rare. 
In general, 
uncommon lesion, known to occur in 
Some cases of congestive heart failure 
and in coma associated with excessive 
ingestion of drugs such as heroin and 
barbiturates. Carbon monoxide intox- 
jeation is known to produce leukomal- 
acia. Such white matter lesions in 
carbon monoxide intoxication are at- 
tributed to the anoxia, edema, and 
local hemodynamic changes in the 
white matter, as well as to disturbed 
glycogen metabolism. su In some 
CASES, acidosis and hypoxia have been 
‘thought to act synergistically in the 
‘production of white matter edema and 
ubsequent necrosis,*? Hypotension, 
‘resulting in reduced cerebral blood 
flow, and associated hypoxemia, were 
found to be the common clinical 
features in three cases reported by 
Ginsberg et al.’ Similarly, in the case 
reported by DeReuck and Schaum- 
: burg; there was decreased cerebral 
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leukomalacia is an 





blood on secondary to an acute | 
` decrement in cardiac output, in a 


patient with a cerebral circulation 
already compromised by arteriosclero- 
sis. 

In our case, the large areas of leuko- 
maiacia apparently resulted from the 
reduced cerebral blood flow during the 
hypotensive episodes in a patient 
whose cerebral circulation was already 
compromised by vasospasm secondary 
to subarachnoid hemorrhage. Changes 
in her eardiovascular status may have 
been secondary to the subarachnoid 
hemorrhage. The effeets of subarach- 
noid hemorrhage on the cardiovascu- 
lar system have been well describ- 
ed" and are attributed to the altered 
autonomic tone to the heart." The 
acidosis, which was verified several 
times during her hospital course, may 
have acted as a eontributing factor. 

DeReuck and Schaumburg?’ de- 
scribed three different vascular ar- 
rangements supplying the periventri- 
cular regions, al of which are in arte- 
rial end zones. The arterial supply of 
the white matter surrounding the 
anterior horns and bodies of the later- 
al ventricles is provided by long per- 
forating branches of leptomeningeal 
vessels that turn away from the 
ventricular wall in a “ventriculofugal” 
pattern. The significance of this 
pattern of vascular supply is that the 
last white matter area to receive the 
arterial flow is therefore at a short 
distance from the ventricular wall. By 
contrast, a "ventriculopetal" pattern 
is found in the anterior corpus callo- 
sum and brain stem, whereas a combi- 
nation of both types is seen in areas 
adjacent to the choroid plexus. The 
pattern of lesions noted in our case, 
with frequent sparing of a rim of 
white matter immediately adjacent to 
the ventricle, is consistent with these 
observations. 
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The Resolving Stroke and Aphasia 
A Case Study With Computerized Tomography 


Margaret A. Naeser, PhD, Robert W. Hayward, MD 


* A 39-year-old man suffered an intra- 
cermebra hemorrhace in the region of the 
left internal capsule deep :o Wernicke's 
area. The location of the lesion was 
confirmed by computerized tomography 
(CT) performed two days postictally. Two 
weeks after admission, the Boston Diag- 
nostic &phasia Examination (BDAE) dis- 
closed Wernicke’s aphasia. We hypothe- 
size tha: the hematoma exerted pressure 
on Werricke's cortical area thus causing 
the resulting Wernicke's aphasia at that 
time. A CT scan three months later 
shcwed absorption of the hematoma, with 
a sesidual low-density lesion deep to 
Wernicke’s area, in the region of the 
arcuate fasciculus. At tha: time, BDAE 
tes-ing disclosed a mild conduction apha- 
sia Serial CT scanning combined with 
discriminating clinical evaluation of apha- 
sia provides a valuable opportunity for 
study of the processes underlying stroke 
resolution and aphasia. 

(Arch Neurol 36:233-235, 1979) 


e have been investigating the 

relationship between types of 
aphasia, as demonstrated with the 
Boston Diagnostic Aphasia Examina- 
tion (DAE), and site of anatomic 
lesion inferred from computerized 
tomography (CT) in stable stroke 
patents." Recently, we nave studied 
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a patient whose aphasia syndrome 
and CT findings changed concomi- 
tantly, with improvement, over a 
three-month period. 


REPORT OF A CASE 


A 39-year-old right-handed man was 
admitted to Stanford University Medical 
Center, Palo Alto, Calif, after the sudden 
onset of headache, right hemiplegia, and 
aphasia. The history was negative for 
hypertension, diabetes, or previous neuro- 
logical symptoms. The patient was alert. 
All pulses were normal; there were no 
bruits. Blood pressure was 160/106 mm Hg; 
a sinus rhythm was present. Neurological 
examination demonstrated a right homon- 
ymous hemianopsia, right central facial 
weakness, and inability to protrude the 
tongue. A right hemiplegia and hypore- 
flexia were present, with decreased sensa- 
tion to pain and touch on the.same side. A 
weak right extensor plantar response was 
elicited. 

Computerized tomography performed 


le 4 


two days after admission (Fig 1) demon- 
strated a small intracerebral hematoma in 
the region of the left candace nucleus, with 
compression of the adjacent frontal hern of 
the lateral ventricle. A second, larger 
hematoma was present in the region of the 
posterior limb of the left internal capsule, 
with compression of the atrium and body 
of the left lateral ventricle. Cerebral angi- 
ography disclosed a mass effect in the left 
internal capsule. No aneurysm, arteriove- 
nous malformation, or extracranial vascu- 
lar disease was demonstrated. The patient 
was transferred to the Palo Alto Veterans 
Administration Hospital for convalescence 
and rehabilitation nine days after onset. 


Initial Aphasia Testing 


The BDAE utilizes a test profile (Fig 2) 
to aid in classification of aphasia.’ Initial 
testing carried out two weeks after admis- 
sion disclosed a moderate to severe fluent 
Wernicke’s aphasia. Spontaneous speech 
was fluent (items 1 through 6, Fig 2) and 
marked with multiple verbal paraphasias. 





Fig 1.—Computerized tomographic scan two days after stroke. Small hematoma near 
head of left caudate nucleus. Larger hematoma in region of posterior | mb of internal 
capsule, anterior to atrium of left lateral ventricle (left) and lateral to body of left lateral 


ventricle (right). 
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Fig 3.—Computerized tomographic scan three months after onset. Both hematomas have 
resorbed. Slight enlargement of frontal horn of left lateral ventricle (left). Small 
low-density lesion Geep in posterior portions of arcuate fasciculus anterior to atrium (left 
scan arrow) and lateral to body of left lateral ventricle (right scan arrow). 


Larguage eomprehension was moderately 
to severely impaired at —.6 on the BDAE 


auditory comprehension z-score (item 7, 
Fig 2) and less than 50% on the Token 
Tess. These test results are graphically 
displayed as the solid line in Fig 2. They 
are eompatible with a fluent Wernicke’s 
aphasia.* Word and phrase repetition were 
severely impaired, reading was moderately 
impairec (seven of ten sentences were 
comprehended correctly in silent reading), 
and writng was severely impaired. 

After six weeks, the patient was able to 
walk with a-cane, and was discharged with 
residual weakness cf the right extremi- 
ties. 

Subsequent Examination 


Computerized tomography and BDAE 
testng were done again three months 
afteronset of aphasia. The CT scan demon- 
strated resorption ef the hematomas (Fig 
3). Sligh enlargement of the frontal horn 
of the left lateral ventricle was noted, with 
a small low-density area, arterior to the 
atrium and lateral te the body of the left 
lateral ventricle, that did not extend to the 
cort-cal =urfaee. 

The EDAE testimg disclosed a mild 
concuction aphasia Fig 2). Spontaneous 
speech was substantially improved and 
near norma! (items 1 through 6, Fig 2) with 
occasional literal paraphasies. Language 
comprehension was normal, at +1 on the 
BDAE auditory comprehersion z-score 
(iter 7, Fig 2) and Æ% on the Token Test. 
Due to major improvement in auditory 
comprehension, the BDAE aphasia profile 
was now compatible with a fuent conduc- 
tion aphasia (broken line, Fig 2).? Although 
worc ard phrase repetition had also 
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improved, there remained a persistent 
problem with number and low frequency of 
occurrence phrase repetition. For the stan- 
dard conduction aphasia test phrase, "No 
ifs, ands, or buts," he responded, "Nos 
ifs...." When asked to repeat "1776" he 
answered “776.” Reading ability had 
improved (nine of ten sentences were 
comprehended correctly in silent reading) 
and writing had also improved. 


COMMENT 


In recent CT studies of stable stroke 
patients with aphasia,'’ the patients 
with Wernicke’s aphasia had temporal 
lobe lesions located anterior to the 
atrium of the left lateral ventricle 
that involved cortical as well as deep 
structures. In our patient, in whom 
initial BDAE testing demonstrated a 
typical fluent Wernicke’s aphasia, CT 
done two days after the stroke (Fig 1) 
showed a large intracerebral hemato- 
ma in the posterior limb of the inter- 
nal capsule (anterior to the atrium of 
the left lateral ventricle). The mass 
effect of this intracerebral hematoma 
might well have exerted pressure 
laterally onto Wernicke’s area, thus 
causing the characteristic deficits of 
the usually cortically located lesion. 

At the time of BDAE testing three 
months later, the patient had mild 
conduction aphasia (graphic profile in 
Fig 2, broken line). Conduction apha- 
sia is commonly observed with lesions 
in the arcuate fasciculus, a deep path- 
way that extends from the supramar- 





ginal gyrus and Wernieke's areas to 
Broca’s area.’ The four patients with 
conduction aphasia studied with 
BDAE and CT in our previously 
reported studies'? showed this type of 
aphasia to be primarily associated 
with subcortical lesions in the pesteri- 
or portions of the arcuate fasciculus 
(anterior to the atrium, and lateral to 
the body of the left lateral ventricle). 
In this patient, CT disclosed a small 
subcortical lesion anterior te the 
atrium and lateral to the body of the 
left lateral ventricle (the residua from 
the previous hematoma), consistent 
with involvement of the posterior 
portions of the arcuate fasciculus (Fig 
3). Also present was a sight enlarge- 
ment of the left frontal horn (the 
residua from the previous caudate 
hematoma). The relative contribution 
of the caudate lesion to the aphasia is 
not known. 

As serial CT scans confirmed the 
resolution of the hemorrhage and 
mass effect, concomitant BDAE test- 
ing demonstrated a change in aphasia 
type from severe Wernicke’s to mild 
conduction. Computerized tomogra- 
phy, when correlated with diserimi- 
nating clinical evaluation, can provide 
a challenging opportunity to correlate 
function with anatomic changes. 
Properly used, such studies may be 
found to have predictive value in 
recovery from aphasia. 


The Syntex Corporation provided the Palo Alto 
Veterans Administration Hospital with the 
Syntex System 60 CT Scanner that was used in 
this study. 

This investigation was supported in part by the 
Medical Research Service, Veterans Administra- 
tion. 
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bo Bimilarly, electrophysiological stud- 
" ies. of the periphera! nerves of ten 


unmyelied fibers ene uninvolved ex- 
cept for. their participation in onion bulb 
formations. | 

(Arch Neurol 36:236-239, 4979) 


Familial spastic paraplegia’ is a Fare | 


hereditary disorder characterized 
by progressive weakness and spastici- 
ty of the lower limbs. Pathologically, 


the condition is characterized by corti- 
cospinal tract degeneration, more -. 
marked caudaily, and posterior eol. 
with a more 
marked. involvement rostrally and 


umn degeneration 





without. loss of the posterior root 
fibers.’ Betz cells. may be reduced and 
atrophic.** Recently, Behan and Maia? 
have reported. necropsy findings in 


two eases of uncomplicated familial 
spastic paraplegia, confirming the 


previously reported involvement of 
the corticospinal tract and posterior 
columns. They stressed the prominent 
involvement of the larger fibers in 
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REPORT OF À CASE 


Ae 16-year-old girl was admitted for 
increasing difficulty in walking since the 
age of 11. On examination there was a 


. spastic gait, weakness of the lower limbs, 

- and increased tonus. The patellar and ankle 
jerks- were very brisk, with ankle conus 
| bilaterally. Babinski's signs were present 


on both sides. The abdominal reflexes were 
normal. The upper limbs and eranial nerves 
were not. involved. Sersory examination 


. did not diselose: abnormalities. There was 


no ataxia. or: cerebellar signs. Ordinary 
ical and biechemical indices 
pleb of the skull 
iti i, EEC x, , and ECG did not 







CSF e examination: were ine as was ‘the 
immunoelectrophoresis of the CSF pro- 
teins.. 


_Electrophysiological Studies 


"Needle electrode examination of the 
extensor digitorum brevis, tibialis anteri- 


or, and quadriceps muscles in the lower 


limbs, and abductor pollicis and brachial 
biceps showed absence of spontaneous 
activity and normal motor unit potentials 
with a fully developed interference pat- 
tern. 
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Fig 1.—Degenerating myelinated fiber with atrophic axon (asterisk), cluster of five normal 
fibers (arrow), and other normal myelinated fibers (original magnification x 6,000). 


Fig Z.—Large degenerating fiber. Disrupted myelin sheath does not wholly encircle axon 
tarrows). Axoplasm ^as ncreased number of filaments ( x 20,000). 


am. Mold 


Fig 3.—Top, Small onion bulb formation 
(original magnification » 9,000). Bottom, 
Larger onion bulb with central, oddly 
shaped, myelinated fiber (original magnifi- 
cation Xx 6,000). 
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m/s in the median nerve (normal value, 
8.8 m/s; SD, 6.1 m/s), and 46.4 m/s in the 
tibialis anterior nerve (normal value, 50.4 
m/s; SD, 5.8 m/s). The median nerve senso- 
.ry velocity, from the index finger to the 
"wrist, was 43.2 m/s (normal value, 46.2 m/s; 
SD, 4.1 m/s). 













Family History 


— There was no report of any abnormality 
in the family, nor were there any subjec- 
tive symptoms in the siblings. However, on 
examination, in all four brothers (35, 32, 29, 
and 25 years old), the sister (21 years old), 
.and the mother (53 years old), there was 
‘increased tonus in the lower limbs with 
very brisk patellar and ankle jerks. Babin- 
ski’s signs and ankle clonus were present in 
the sister and in two brothers. 

The father died at age 59 from a pulmo- 
-nafy neoplasm; he was reported to be free 
from any neurological abnormality. There 
was no consanguinity. Further informa- 
tion about the family was not available. 























































| Electron Microscopy of the Sural Nerve 


A fascicular biopsy of the sural nerve at 
the level of the lateral malleolus, encom- 
passing four large fascicles, was per- 
formed. The material was processed and 
studied according to methods previously 
reported — — | 
in semithin sections and. in low-power 
mierographs, most of the fibers appeared 
_ to be normal (Fig 1). However, some large 
myelinated fibers, 8 to 10 u in diameter, 
showed disrupted myelin sheath that often 
did not wholly surround the axon (Fig 2). In 
these fibers, the axon too was often 
affected. It was often small compared to 
he thickness of the myelin sheath and 
sometimes showed an increased number of 
filaments. In severely degenerating fibers, 
the axon was peripherally displaced and 
‘the axoplasm was denser than normal. 
~ There were many small, oddly shaped, 
- myelinated fibers, most of which were 
- involved in the formation of clusters of 
_ myelinated fibers or were centrally placed 
in “onion bulb” formations (Fig 3). Onion 
bulbs occurred much more frequently than 
clusters. The unmyelinated fibers were 
- uninvolved in pathologic changes, but they 
- participated, together with Schwann’s cell 
processes, in shaping the onion bulb forma- 
tions. | 
- The density of myelinated and unmyeli- 
nated fibers was in the normal range’: 
9,825 myelinated and 50,630 unmyelinated 
- fibers per square millimeter, respectively. 
The normal density of the myelinated 
"fibers, despite their pathologie involve- 
ment, was mainly due to regenerative 
. processes that lead to an inereased number 
of small myelinated fibers, as demon- 
-strated by the histogram (Fig 4). From this 
_ histogram, a reduction of the frequency of 
the large myelinated fibers and a shift to 
- the left of their peak was also evident. The 
histogram of the unmyelinated fibers 
“showed a mild increase in the smaller 
fibers (Fig 5). 
 -The quantitative estimation of the 
endoneural eomponents (Table) evidenced 





.238 — Arch Neurol—Vol 36, April 1979 - 





Motor nerve conduction velocity was 54.3 
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Fig 4.—Frequency distribution of diameters of myelinated fibers in familial spastic 
paraplegia patient (left) and in contro! subject (right). 
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Fig 5.—Frequency distribution of diameters of unmyelinated fibers in familial spastic 
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paraplegia patient (left) and in control subject (right)... 


a mild increase in the connective tissue 
component, with a reduction in the myelin 
and axonal components of the myelinated 
fibers; this was expressive of a partial loss 
of large fibers, numerically balanced by the 
inereased number of small regenerative 
fibers. The axonal component of the 
unmyelinated fibers was slightly in- 
ereased, probably because of the inclusion 
under this heading of some spurious 
unmyelinated fibers (regenerative trials). 
Similarly, the slight increase of the 
Schwann's cells of the unmyelinated fibers 
was due to their participation in onion bulb 
formations. 


COMMENT 
This patient was affected by a 


progressive spastie paraparesis of the 
type originally described by Strüm- 


pell.’ The disease may be inherited as. 


an autosomal dominant or an autoso- 
mal recessive gene, the dominant 
form being more common.? Autosomal 
dominant inheritanee with incomplete 
expression of the disorder" may be 
suggested in the present family, 
although the lack of complete infor- 
mation precludes a conclusive stat 
ment. i | 
In our patient, the disease seemed 
to be restricted to the involvement of 
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Endoneuriüm Covered in 
Cross Sections by Different 
Nerve Components 


% of Endoneurium 











Familial 
Spastic 
Parapiegia 








Control 






Connective 
tissue 56 44 
Myelinated 

axons e 13 
Myelin 16 26 
Myelinated 

Schwann's | 

cells — 4 4.5 
Unmyelinated 
axons .— 4 3.5 
Unmyelinated 
Schwann's 
cells . 















the eorticospinal tract. The electro- 
physiological studies of the neuromus- 
cular system gave normal findings, 
but the low-normal values of the 
median sensory nerve conduction and 
peroneal motor nerve conduction ve- 
locity raised the possibility of a mild 
involvement of the peripheral nerves, 
if one considers the youth of the 
patient. The normal hematological, 


































wit id vu main disease 
on mrácroscopie study of 
erve biopsy proved the 
volvement of the periph- 
a The pathologic changes of 
sent, a. in large 







































ae: 


none epocii & 
the myelin: Bue n pa to be 
1 ee pil by technic -al artifacts." Nev- 
ertheless, the occurrence of many 
enion buibs (an indirect sign that the 
t zx undergone demyelination 
nation), clusters of small 
bers, and the reduced 
the large myelinated 
dence of the pathologic 
at the peripheral nerves 
ne, and support the view 
nvolv ement of the larger 


































i Heifrüge zur. Pathologie des 

| Psycaiaty 10:676-T1T, 1880. 
System. degeneration of the 
be bi in stem and spinal cord, in Black- 
[9A M Menemy WH, Meyer A, et al (eds): 
& ed 2. endon, Ecward Arnold 


E Fwans GA: Hae itary (familial) spastic 
2 pompiers Araby. Ne EO Psychiatry 68: 655-682, 


ara 
een 


" H, Maia. Ax 'Strümpell' familial 
aut s and neuropathology. 
pt cars 1974. 

; Eleetro- 





myelinated fibers. 

Similarly, in the peripheral nerves 
of Friedreich’s ataxia, a familial 
degenerative disorder that has been 
considered to have some pathologic 
and pathogenetic features in common 
with familial spastic paraplegia,’ 
Dyck et al* reported onion bulb forma- 
tions and a decreased number of 

myelinated fibers with a predominant 
involvement of the large fibers. In 
this eondition, the peripheral nerve 
involvement is both clinically and 
pathologically much more marked and 
widespread than that observed in the 
present case of familial spastic para- 
plegia. The authors were also able to 
demonstrate, by statistical evaluation 
of the pathologic changes in a large 
number of teased fibers, that the 
segmental demyelination they ob- 


served was highly clustered, a situa-. 


tion expected to occur in segmental 
demyelination secondary to axonal 
changes." In our case, the limited 
number of actually degenerating fi- 
bers prevented us from attempting a 
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similar study. Nevertheless, segmet 
tal demyelination secondary to axonal 
atrophy seems to be the best explana? | 
tion of the pathologie changes ob- e 
served in the nerve of the present - 
case, since most of the fibers with - 
degenerating myelin showed also ax- | 
onal changes: eon a small axon. 
compared to the myelin sheath thick- 
ness. E 

This assumption permits us to hy- - 
pothesize that the same pathogenesis . 
(ie, involvement of the neurons and | 
atrophy of the distal part of their 
axons?*) is at the basis of the patho- 
logie changes observed in the central- 
nervous system and of those of the - 
peripheral nerves reported with. the 
present study. | 

In conclusion, it is apparent — fom 
our observations that in familial spas- 
tie paraplegia the nerves may be path- ` 
ologically affected even in young | 
subjects with no clinical or electro- - 
physiological abnormalities of the 
peripheral nervous system. 
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~ * A 10-year-old boy had acute flaccid 
.paraparesis with sensory deficits. Atten- 
. tion was drawn to his hitherto asymptom- 
atic coarctation of the aorta. Angiography 
defined the extent of the dilated anterior 
“spinal artery, and reversal of the flow 
pattern. The residual deficits consisted of 
minimal impairment of long motor and 
lateral sensory tract functions in a unilat- 
: eral fashion, suggesting a steal syndrome 
. With transient ischemia to the spinal cord. 
Recovery preceded surgical correction of 
<: the coarctation. 
(Arch Neurol 36:240-243, 1979) 



























| Gpinal cord dysfunction is a recog- 

“nized complication of operative 
correction of coarctation of the aorta.’ 
It has also been reported antedating 
. any operative procedure, although the 
neurologic deficit has not been the 
_ presenting symptom.** Deficits com- 
patible with the syndrome of the ante- 
- rior spinal artery,’ the Brown-Séquard 
. Syndrome; and transverse myelopa- 
_ thy have been described. The mecha- 
 nism of the spinal cord circulatory 
disturbance in such cases is unclear. 
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The Anterior Spinal Artery Collateral in 
Coarctation of the Aorta 
A Clinical Angiographic Correlation 


Husam Darwish, MD; Carol Archer, MD; Jeffrey Modin, MD 


We describe a boy who had acute 
onset of neurologic deficits associated 
with variable elevation of blood pres- 
sure. The features of the spinal cord 
dysfunction were unusual, but corre- 
lated well with the angiographically 
defined abnormality. The anterior 
spinal artery appeared to function as 
a collateral vessel to the poststenotie 
aortic segment. | 


REPORT OF A CASE 


A 10-year-old boy was hospitalized for 
sudden onset of weakness in both lower 
limbs. Three days prior to admission, he 
had had coryza with fever and cough. When 
his cough worsened, he described discom- 
fort in the back and burning sensation of 
the right thigh. On the afternoon of admis- 
sion, he complained of pain in the lower 
back and the left upper extremity and felt 
urinary urgency but could not pass urine. 
He suddenly lost power in his left lower 
limb and fell to the floor. He was unable to 
rise because of weakness in both lower 
extremities. Loss of sensation was re- 
ported. 

The blood pressure was 130/100 mm Hg 
in the right upper extremity in the supine 
position. Temperature was 38.3 °C. There 
was loss of sensation to pinprick on the 
right side in a C4-4 distribution, but sensa- 
tion was normal between C-5 and T-1. He 
had hypalgesia below the T-2 level on the 
right. On the left side, pain sensation was 
impaired between the C-5 and T-2 levels 
with hyperalgesia below T-2. Touch sensa- 
tion was impaired below T7-8 on both sides. 
Vibration and position sense were im- 
paired in both lower extremities as well as 
over the left hand. 











There was flaccid paresis of all extremi- 
ties and trunk, with only weak flexion- 
extension. movements of :he toes and 
fingers. The left finger flexors and the 
wrist extensors were weaker than the 
right. Muscle stretch reflexes were absent 
in the lower extremities. The left brachio- 
radialis and triceps reflexes were de- 


creased compared to the right. Abdominal | 


reflexes. were absent on both sides, and 
Babinski's sign was present on the left. - 

The cerebrospinal fluid examination was 
normal, His blood pressure during the first 
four days was 140 to 120/100 to 90 mm Hg. 
The femoral pulses were absent. Coarcta- 
tion of the aorta was confirmed radiologi- 
cally by aortic arch angiography. 

Daily biphasie temperature elevations to 
98.5 °C subsided after the second week. 
Blood cultures and viral titers in serum and 
CSF were normal. 

Urinary retention necessitated catheter- 
ization from the first day. A cystometro- 
gram was performed four weeks after 
admission when his neurologieal deficits 
had largely resolved. it showed a bladder 
with low-normal capacity, low muscle tone, 
and absence of filling sensation. The exter- 
nal urethral-sphincter pressure was high 
but had a normal profile. 

Improvement in motor power became 
evident by the end ef the second week. 
Three months later, he was ambulatory. 


Tone in both lower extremities was 


increased with sustained clonus of the left 
ankle. Pain and thermal sensation re- 
mained impaired in both the left upper and 
the right lower extremities. à 

Repair of the coarctation of the aorta 
was deferred in view of progressive recov- 
ery until 21? months after onset, when the 
neurologie deficit appeared stable. There 
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E 
Fig 7.—Cervical myelogram. Left, Enlarged tortuous “spinal artery" on anterior surface of spinal cord. 
Note normal width of spinal cord. Right, Enlarged spinal vessel crosses subarachnoic space at T-4, to 


left. 
Fig 2 —Sslective catheterization of aortic arch. Small single arrow 
shows crign of enlarged radicular artery from right vertebral. Fig 3.—Selective catheterization of right vertebral artery. Radicu- 
Open ar-ow shows anterior spinal artery. Double arrows show lar branch from right vertebral artery feeds into anterior spinal 
aneurysma dilation where left thyrocervical artery joins anterior artery. Flow continues out racicular branch at T-4 (arrows), 
spiral ante. retrograde to normal flow patterns. 
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Fig 4.—Aortic arch injection showing intercommunicating intercostal artery, completing 
flow from anterior spinal artery (at T-4) to distal aorta. Arrows denote coarctation. 





Vertebral 


Subclavian 


Fig 5.—Left, Schematic representation of vascular anomaly in this patient. RVA, right 
vertebral artery. Right, Scheme of normal perfusion of spinal cord anterior spinal artery. 
VA indicates vertebral artery. 


were no complications. No further im- 
provement has occurred. 


Radiologic Findings 


The myelogram performed on the day of 
admission demonstrated a normal-sized 
cervical cord with no evidence of compres- 
sion. A pulsating tortuous vessel lay on the 
anterior aspect of the cord, extending from 
C-6 above to T-4 below, where it was seen 
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to cross the subarachnoid space on the left 
(Fig 1). Examination in the supine position 
gave normal findings. Rib notching was 
noted on the chest radiogram, suggesting 
the diagnosis of coarctation of the aorta. 
The diagnosis was confirmed by cardiac 
catheterization, which showed a tight post- 
ductile coarctation situated at T-5, the 
residual lumen measuring 3 mm. 
Selective catheterization of the aortic 


arch, the right and left vertebral arteries, 
and the thyrocervical trunk was per- 
formed. Greatly enlarged and tortuous 
collateral pathways arose from the right 
and left subclavian arteries to supply the 
aorta distal to the coarctation. The 
enlarged radicular artery, arising from the 
right vertebral artery at C-6, ascended to 
C-5 and then supplied an enormously 
dilated anterior spinal artery, which 
followed a tortuous course downward in the 
midline on the anterior surface of the 
spinal cord. The ascending branch of the 
left thyrocervical artery joined the anteri- 
or spinal artery at C7-T1, where a smocthly 
rounded aneurysm of the anterior spinal 
artery was also seen (Fig 2). At T-4, 
contrast material passed in retrograde 
fashion from the anterior spinal artery to 
an extraspinal, hugely dilated, connected 
vessel that joined the aorta distal to the 
coarctation (Fig 3 and 4). Selective cathe- 
terization of the left vertebral and the 
right thyrocervical trunk did not opzcify 
any intraspinal arteries. The anterior 
spinal artery above C-6 was never demon- 
strated, presumably because the selective 
studies were not performed with cross 
compression. 


COMMENT 


Coarctation of the aorta had not 
been suspected in this boy prior to the 
appearance of his neurologic deficit. 
The acute onset was compatible with 
reduced perfusion of the spinal cord in 
the cervical and thoracic regions. 

The three main features of his 
neurological examination were a dis- 
crete impairment of pain and temper- 
ature in the dermatomal distribution 
of C-4 and C-5 bilaterally, weakness of 
the left hand, and diffuse motor and 
sensory deficits below T-6, compatible 
with transverse myelopathy. 

The impairment of pain and tem- 
perature with preservation of touch 
sensation in a discrete dermatomal 
pattern at C4-5 may correlate with the 
major feeding radicular artery dem- 
onstrated at that level and the promi- 
nently dilated anterior spinal artery. 
This could be related to the immedi- 
ately proximal crossing of the pain 
and temperature fibers. 

In this patient, both the cervical and 
the upper thoracic radicular arteries, 
usually supplying the spinel cord, 1ad 
been mobilized as collaterals (Fig 5, 
left). This would increase the suscepti- 
bility of metabolically active zones in 
the cervical cord, such as the retrodor- 
sal lateral column in the anterior horn, 
to ischemia and explain the weakness 
in the hand." The reversal of flow at 
T-4 creates a highly vulnerable wa- 
tershed area at the T3-4 segments. 

According to Di Chiro and Fried, 
the major portion of the flow from the 
cervical radicular artery ascends once 
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endent on the radicular 
from the third or fourth 
ery and the segmenta 


| two phe dt radicular 

lood flow: in the anterior 

"' is bidirectional, ie, 

ag, thereby creating a true 
1€ area. Reversal of flow has 
T 1 both physiological 
tkological conditions. Further, 
BE - warma! circumstances there is 
: tele anzstomotie conrection between 

, the segmental spinal arteries (Fig 5, 


The lazzest branches of the anterior 
spinal astery are the suleoeommissu- 
val central) arteries The anterior 
.8 sinal a ery supplies the anterior two 


rewer LA, Fosburg RG, Mulder AG, et al: 
cart: comp dications fdlowing surgery for 
mof "tne aorta, Jd Thorez Cardiovasc 
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: $i ilde J Spinal cord lesions 
e. Peyehiatr Neu rol Neuro- 


: — thirds and the posterior spinal arters: ` emboli 
ies the posterior one third of the cord. 


Watershed areas are thus created that 
are vulnerable to ischemia. The cells in 
the peripheral gray matter are more 
resistant to anoxia than those in a 
more central location.5 The lateralized 
residual deficit indicating persisting 
impairment ef the left corticospinal 
traet may be explained on the basis of 
a common variation in spinal cord 
perfusion with absence of the sulco- 
commissural branch to the left side of 
the cord in the cervical region. The 
evolution of the neurological deficit, 
with marked improvement within two 
weeks of onset leaving a minimal 
residual deficit, is incompatible with 
major infarction of the cord. 

The dilated radieular artery in 
coarctation of the aorta may allow 
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the vessels pe etrati the spinal rd 
matter, resulting in sudden onse of 
neurologic deficit? Acute hematomye- . 
lia or subarachnoid hemorrhage, pr 
sumably from rupture of the abnor 
mally thin and dilated spinal perfus- - 
ing vessels subjected to the increased . 
systemic pressure proximal to the 
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Facial Myokymia 


Pathological Features 





Edward A. Waybright, MD; Ludwig Gutmann, MD; Sam M. Chou, MD, PhD 


è Pathologic examination in a case of 
facial myokymia showed edema and mild 
astroglial proliferation of the ipsilateral 
seventh nerve nucleus; gliomatous tumor 
involvement occurred rostral to this 
nucleus. These findings give circumstan- 
tial support to functional deafferentation 
as the cause of facial myokymia. 

(Arch Neurol 36:244-245, 1979) 


facial myokymia is an uncommon 

neurological finding character- 
ized by involuntary, fine, continuous, 
and usually unilateral contractions 
spreading across facial muscles. It 
occurs most commonly in multiple 
sclerosis and pontine tumors but has 
been reported with a number of other 
entities.’ The pathophysiologic mech- 
anism of this movement disorder is 
still speculative, due in part to a 
dearth of autopsied cases. This article 
presents the pathologic findings in an 
additional case. 


REPORT OF A CASE 


A 42-year-old, right-handed man was 
initially seen in December 1968 for evalua- 
tion of weakness of the left lateral rectus 
muscle of three weeks’ duration. Other 
history was unremarkable. General physi- 
eal and neurological examinations gave 
normal findings except for a left sixth 
nerve paresis. Roentgenograms of chest 
and skull and nuclide brain scan were 
normal. An electroencephalogram showed 
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a regularly recurring muscle artifact that 
reflected his facial myokymia. 

Later in December 1968, a right hemi- 
paresis occurred. In January 1969, mild 
right lower facial weakness, absent gag 
reflex, right extensor plantar reflex, and 
right-sided cerebellar signs appeared. The 
right hemiparesis and left sixth nerve 
paresis persisted. 

In late January 1969, facial myokymia 
was noted, involving the right frontalis, 
right orbicularis oculi, and right orbicularis 
oris muscles. This was recorded on electro- 
myogram at a time when many motor unit 
potentials were firing under voluntary 
control and no fibrillations were seen. The 
patient developed left facial weakness and 
dyssynergia and dysmetria of the left arm. 
He died in February 1969. 


d DIT 
TL TE 


Pathological Findings 


The general autopsy showed esophageal 
ulcerations and evidence of gastrointesti- 
nal bleeding. 

Gross examination of the brain showed 
diffuse, slightly nodular, swelling of the 
pons and medulla oblongata, greater on the 
left than the right. Atrephy of both sixth 
cranial nerves was noted. On coronal 
sectioning of the brain, the lateral ventri- 
cles were diffusely and symmetrically 
dilated. Most of the pons and medulla was 
involved by tumor, which appeared to 
spread from around the tegmentum of the 
lower pons on the left (Figure, left). 

Microscopie section showed glioblasto- 
ma multiforme involving the basal portion 
of the midbrain, pons, and medulla oblong- 


Left, Diffusely swollen midpontine region with core of tumor mass showing small cystic 
changes in left midpontine tegmentum. Linear hemorrhage in right tegmentum repre- 
sents site of biopsy. Right, Well-preserved motor neurons in right facial nucleus 
(Klüver-Barrata, x 130). 
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myokymis) nad eat neurons, edema 
in the nuceus, and mid astroglial prolifer- 
. ation without evidence of tumor cells (Fig- 
. ure, rights. Examination of sections rostral 
`. to the level of the right seventh nerve 
. nucleus diiclnsed i tumer cells disrupting the 
> areae tbe & eorticobulbar fibers. 


COMMENT 
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< posterior fossa tumors, pontine tuber- 
i Mama, parotid gland tumor, polio- 
is, attempted suicide by hang- 
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Í soning. ns 
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the lesion causing facial yol 
has been speculated in the Dal. An 
increased excitability of the facial 
nerve due to different causes has been 
the essence of these theories. Most 
cases of facial myokymia in the litera- 
ture have been associated with intra- 
parenchymatous lesions. 

There are now several autopsied 
cases that may shed some light on the 
origin of facial myokymia. In our case, 
there was edema of the involved right 
seventh nerve nucleus and tumor 
involvement of the basis pontis rostral 
to it. This was quite similar to a case 
reported by Sethi et al^ in which 
metastatic tumor was present in the 
left tegmentum and medial basis 
pontis rostral to the facial nucleus 
without tumor involvement of the 
facial neurons or their intramedullary 
fibers. 

An additional case showed complete 
sparing of the ipsilateral facial nerve 
nucleus by an intrapontine tuberculo- 
ma.’ The latter involved the ipsilateral 
medial lemniscus and left trigeminal 
nucleus and tract. A fourth autopsied 
case showed complete destruction of 
the ipsilateral facial nucleus by tumor 
at a time when complete facial paraly- 
sis was present) Myokymia, present 
for seven years, had disappeared at 
the time of death, making pathophys- 
iologic correlation impossible. In three 
cases in the series of Radü et al; 
detailed autopsy description was not 
given although damage to the pons by 
tumor was noted. No autopsies of 
cases with multiple sclerosis are yet 
available. 

Pathophysiological correlations are 














TU EM of the. litem f facial 
nucleus in the pres2nce of more 
rostrally placed lesions supports the 
concept of a functional deafferen an 
tion, possibly of local zireuit neurons, 
resulting in hyperexcitability of facial 
nerve neurons. A few »ases, including 
those associated witk the Guillain- 
Barré syndrome" (L. Gatmann, unpub- 
lished data), raise tre question of 
hyperexcitability of facial nerve ax- — 
ons without pontine ir volvement asa | 
possible cause o? facial myokymia. — . 
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Hemiparkinsonism 


A Human Model for Studying 
‘Dopaminergic Supersensitivity 


Marco Trabucchi, MD; Maria G. Albizzati, MD; Lodovico Frattola, 


° The observation of a patient suffering 
from a parkinsonian syndrome, almost 
entirely expressed on the right side, and 
“on-off” attacks with rotatory movement 
‘of the trunk, led us to consider that the 
- rotational model of animals. may be repro- 
duced in man. The symptoms. presented 
by our patient may reflect a predominant 
degeneration in the nigrostriatal pathway 
of the left side. We suggest that his 
! torsion behavior is due to hypersensitivity 

rhe nomenon of the dopaminergic recep- 
tors on this side. | 
(Arch Neurol 36:246-248, 1979) 




















nereasing attention has been di- 
5 rected to the biochemical and 


behavioral phenomena induced by 


-denervation of brain structures. In the 
nigrostriatal system, this phenome- 
“non has been studied after producing 
Jesions in the dopaminergic neurons in 
the substantia nigra or by blocking 
¿the dopaminergic receptors with phar- 








 macological agents.'^ Following these 


_maneuvers, a supersensitivity of the 
| 'entral dopaminergic receptor system 
was demonstrated, using behavioral 
“models.” Moreover, a biochemical 
-supersensitivity of the adenylate cyc- 
3 ase system has been demonstrated 
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after injection of various dopaminer- | 


gie stimulants.* 

By producing a selective unilateral 
lesion of the ascending nigrostriatal 
bundle, it is possible to induce a super- 
sensitivity of the homolateral striatal 
neurons. In this cireumstance, when 
the animal is given apomorphine 
(a direct dopamine receptor stimuiat- 
ing agent), it turns away from the 
lesioned side, but when given amphet- 
amine, it turns towards the lesioned 
side. ; 

These animal models have been 
used to evaluate the effects of drugs 
acting on dopaminergic structures 
and to study some of the most rele- 
vant side effects of treatment with 
neuroleptics or levocopa.** '? 

It is very difficult te find in human 
disease a clinical situation comparable 
to that of experimental animals. In 
fact, the progressive degenerative 
changes of Parkinson’s disease in- 
volve larger areas than the nigrostria- 
tal pathway of one side. On the other 
hand, after prolonged treatment with 
levodopa, dyskinesias and torsion 
movements of the trunk and neck 
frequently appear,''* and are com- 
monly related to the supersensitivity 
of striatal dopamine receptors.'^* The 
simultaneous presence of chorea and 
torsion is rare in the same parkinsen- 
ian patient. However, in the primate 
brain there seems to exist two differ- 
ent areas for the choreic and rotatien- 
al movements.'® 


We suggest a possible relationship. 





MD; Guglielmo Searlato, MD 


between these behavioral alterations 
in the parkinsonian patients and the 
rotating model of the animals. To 
support this hypothesis, we observed 
the peculiar effects indueed by differ- 
ent pharmacological treatments act- 
ing on the dopaminergic system in a 
patient. suffering frem hemiparkin- 
sonism and "on-off" attacks. 


JA REPORT OF A CASE 


The patient, a 53-year-old man in good 
mental condition, had ^ad his condition 
diagnosed as having hemiparkinsonism in 
April 1969, at the age of 45. A: this time he 
demonstrated akinesia, hypertonus, and 
tremors of moderate grade only on the 
right side. Neuroradiolegic examinations 
gave normal findings, while the electroen- 
cephalogram showed diffuse slow activity 
with clear left-sided delta waves (2 to 3 eps) 
of augmented amplitude. 

Due to worsening of the symptoms, the 
patient was treated with levodopa in 
increasing dosages until 4 g daily was 
administered in 1973; later, eed was 
changed to levodopa, 1.5 g, plus carbidopa, 
150 mg. During 1973, hypertonus and 
tremors appeared on the left side, but only 
in.a mild form. In 1977, an on-off syndrome 
with choreiform disorders only on the right 


Side and twisting movements of the neck 


and trunk appeared. These torsion move- 
ments, which produced a twisting of the 
truncal axis from left to right, often 
vob the patient to fall to the right 
side 
‘These effects were dose related: when 

the patient was without therapy, he had an 
akinetic and hypertonic syndrome. Howev- 


er, increasing dosages of levodopa plus 
earbidopa resulted in am increase in the 
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TRIAL CESIGN 





»moeenents and charges in parkin- 
ssums were recorded by three 
r charge of the study. Addi- 
entátiom was obtained with 
are films. The nature and 
he investigation were ex- 
; patient. and his consent was 
: patiert^was net informed of 
the drags during the trial. 
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frequency and intensity of 
id twisting mevements, the 
j tanding or walking. 
y movements were assessed 
ly and expressed in rela- 
amber œ ayperkinetic move- 
ite; the torsion movements 


erformed with apomorphine 
i phetamones. 

«ported in Table 2 are the 
t results. for each stage of 


meals we 





RESULTS 

Results obtained from the various 
drugs administered are reported in 
Table 2. As indieated, during phase 
"on" of the on-off attacks produced by 
levodopa plus carbidopa therapy, the 
patient, standing or walking, had 
twisting movements of the trunk so 
pronounced as to induce a rotation 
from left to right. 

Apomorphine induced a turning 
behavior in the same direction, but 
much more intense and frequent. At 
the same time, apomorphine produced 
stereotyped behavior, while tremor, 
akinesia, and other parkinsonian 
symptoms were markedly improved. 

When we treated the patient with 
bromocriptine," there was only a mild 
twisting movement of the trunk 
toward the right side. No fall was 
induced ard on-off attacks were 
rare. 

On the basis of theoretical and clin- 
ical indications,'^'^'* we attempted a 
trial with dextroamphetamine; this 
drug alone produced only a small 
reduction of tremor and akinesia. If 
dextroamphetamine was injected af- 
ter a two-day period of treatment 
with a low dose of levodopa plus carbi- 
dopa, on-off attacks and torsion from 
right to left were clearly induced. 
Frequency and intensity of rotational 
movements induced by these drugs 
were similar to those produced by 
levodopa plas earbidopa. This effect, 
lasting for about one-half hour, was 


Table 1.—Trial Design 


Procedure 


Administered by mouth 5 times a day; patient observed 
30 min after last administration 
~ Given by mouth 6 times a day: patient observed 30 min 
after last administration 
injected subcutaneously; patient observed for 30-min peri- 
od after injection 
Injected intravenously; patient observed for the following 


30 min 
Levosopa 125 mg: alus 
roidepa, 12 mg..asd dex- 
detamine, *0:mg 





Table 2.—Behavioral Alterations Induced by Various Pharmacological Agents 


tM ———————————————— 


Direction 


Levodopa plus carbidopa given twice daily by mouth; dex- 
troamphetamine as described above 





Turning Behavior 


Frequency, 
Intensity 


Left — right 
Left — right 
Left -> right 





Right ~ left 
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aecompanied by a significant im 


Torsions/10 min 








provement of parkinsonian symp- 
toms. EN" 
The simultaneous presence of cho- 
rea and torsion is a rare association.“ - 
Both these symptoms coexisted in our 
subject during the or-off syndrome. 


COMMENT 


Our findings incicate that the. 
animal model for rotational behavior. 
may be found in man and confirm tha’ 
this phenomenon is related to a 
dysfunction of the depaminergic sys- 
tem. In fact, our patient, who had. 
predominant lesion in the left basal 
ganglia, as shown by the more sever 
parkinsonian syndrome on his righ 
side, presumably develcped a super- 
sensitivity predominantly in the left- 
sided receptor areas. Thus, levodop: 
therapy unveils a receptor denerva- 















































tion hypersensitivity phenomenon in 
man, which resulted in a rotationa 
movement from lesioned to health 
side with the use of this drug. = 

Apomorphine, a drag acting direct- 
ly on the dopamine receptors (at the 
dose of 1.5 mg subcataneously), also 
produces a turning behavior from left 
to right, because left-sided receptors . 
became hypersensitive. ML gg 

On the contrary, dextroampheta- : 
mine, a drug that acts on the presyn- 
aptic terminals, is more effective on - 
the side where the neuronal structure . 
is at least partially functioning. It is - 
well known that dextroamphetamine ` 
releases dopamine from neurons" and - 
produces its effect only in the. 
presence of at least a minimal amount - 
of stored dopamine. This faet may. 
explain why in our patient dextroam- - 
phetamine alone does not produce any - 
behavioral phenomena, while dex- 
troamphetamine plus levodopa causes 
a torsion toward the lesicned side as in | 
the animal model. ET. 

The minimal effect of bromoerip- 
tine is difficult to understand, as the. 
pharmacological characteristics of this 
drug are not yet completely clarified. 
Moreover, bromocriptine has been 
used with contrasting results in the — 








Dyskines.as 


Frequency, 


Intensity Hyperkinesias / min 
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tion of the on-off attacks.” Moreover, 


ity that other neuronal pathways, 
mediated by norepinephrine, seroto- 
nin, y-aminobutyrie acid, acetylcho- 
line, or polypeptides, may play a rele- 
vant role in turning behavior.” 












Nonproprietary Name and 
Trademarks of Drug 


i Levodopa— Bendopa, Dopar, Larodopa. 
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Computerized Tomography in 
Hereditary Nonprogressive Chorea 


Eileen Rire, MD, Christopher Terrence, MD 


* A 56-year-old woman had a 50-year 
histery o: childhood-onset chorea without 
procressve neurologic deficit. The pa- 
tienf's father had a lifelong extrapyramidal 
disorder characterized by a head-nodding 
tremor and involuntary movements espe- 
cially-eviden! with arxiety. The computer- 
ized tomegraphic scan was normal, with- 
out 2vidence of cortical or caudate atro- 
phy. The computerized tomographic scan 
Ssupports-the notion of a functional rather 
tham a structural lesien, and may aid in the 
discimiration of hereditary nonprogres- 
sive chorea from mare devastating forms 
of hereditary chorea. 

(Arch Meurol 36:219-250, 1979) 


genus historical descripticn of chorea, 
—ews-Jonsson makes the follow- 
ing ebservations: “St. Vitus’ Chorea 
was a heterogeneous group of lesions 
eomprisng all sorts of physical and 
mertal diseases in which muscular 
motiity constituted the only symp- 
tome and the name was stamped by 
religious therapy." One such recently 
recognized entity of this neterogene- 
ous group is hereditary nonprogres- 
sive cherea with enset in childhood. 
Altheugn more than ten families have 
beem described with this entity, 
deteiled radiologic evaluation of these 
eases has net, to our knowledge, been 
previously reported. This article re- 
ports a ease of benign chorea of 50 
years’ duration studied with comput- 
erized temography. 
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REPORT OF A CASE 


A 56-year-old housewife was seen in 
consultation in 1976 with a chief complaint 
of “uncontrollable jerking of the head and 
extremities.” The movements had begun 
insidiously at age 6 and were diagnosed as 
St Vitus’ danee by her family physician, 
who recommended that she be absent from 
school for one year. At that time and in 
subsequent examinations, there was no 
other clinical or laboratory evidence of the 
then-suspected rheumatic fever. During 
the next 40 years, the involuntary move- 
ments persisted without change and were 
accompanied by an eye tic and a head 
nodding tremer similar to the movements 
noted in her father since adolescence. In 
the 10 to 12 years prior to consultation, the 
patient noted some increase in her involun- 
tary movements especially when she was 
nervous or amxious, but the movements 


Fig 1.—Computerized tomographic scan of 
our patient. 


ceased during sleep. The family denied any 
mental deterioration and the patient 
continues to keep the family financial 
records accurately and invests the family 
assets. 

The patient’s father had had a nonrhyth- 
mic head nodding tremor since adolescence 
that was especially severe when he was 
startled or nervous. The patient noted that 
when strangers first spoke to her father 
they often thougnt he was “being overly 
friendly and greeting them” because of the 
head movements. He died at age 83 of 
unknown causes without evidence of 
dementia. One of her three brothers had 
had confirmed rheumatic fever with chorea 
at age 7, but the involuntary movements 
ceased in a few months and have never 
reappeared. There is no family history of 
consanguinity, dementia, suicide, or psy- 
chiatric hospitalizations. 

Examination disclosed an alert, coopera- 


Fig 2.—Computerized tomographic scan of 
patient with Huntington's disease of five 
years’ duration. 
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ic movements, 
extremities. Her mental status was nor- 
mal, with an impressive facility for mental 
. arithmetic. The remainder of the examina- 
. tion gave normal findings, with symmetric 
reflexes and no pathologic reflexes or 
: rigidity. Her gait was typieal of the chore- 
~ ie, but she had no intention tremor. 
© Routine laboratory studies, including 
- blood chemistry studies, blood cell count, 
serum electrolyte values, serology, thyroid 
function studies, electroencephalogram, 
roentgenograms of chest and skull, antinu- 
> dear antibody level, and electrocardio- 
gram, were normal Lumbar puncture 
"disclosed normal pressure and protein 
.content with no cells. The computerized 
. tomographie (CT) scan was normal, with- 
out evidence of cortical or caudate atrophy 
: (Fig 1). 
©.: The patient was given haloperidol, which 
substantially diminished her chorea. Medi- 
eation was discontinued a few months later 
due to drug-induced depression; the chorea 
promptly reappeared at its original inten- 
sity. 


LÀ 


COMMENT 


Chorea with onset in the first two 

decades of life may be a manifestation 
of several disease entities. The most 
 eommon etiology in this age group is 
.Sydenham's chorea, but pregnancy, 
-collagen vascular disease, encephali- 
tis, disorders of calcium metabolism, 
. Huntington’ s chorea, Wilson's dis- 
- ease, familial paroxysmal choreoathe- 


L Lewis-Jonsson J: Chorea: Its nomenclature, 
etiology and epidemiology in clinical material 
from — Malmohus County. Acta — Pediatr 
'Té(suppl):1-145, 1949. 

2, Paradise JL: Sydenham's chorea without 
. evidence of rheumatic fever. N Engl J Med 
. 963:625-629, 1960. 

3. Parker AM, Lipschutz EW: An unusual case 
of Sydenham's. chorea of prolonged duration. NY 
State J Med 58:2834-2831, 1958. 

4. Aron AM, Freeman J M, Carter S: The natu- 
ral history of Sydenham's chorea. Am J Med 
38:83-95, 1965. 

5. Haerer AF, Currier RD, Jackson JF: Hered- 
itary nonprogressive chorea of early onset. 
N Engl J Med 216: 1220-1224, 1967. 

.6. Chun RWM, Daly RF, Mansheim BJ, et al: 
Benign familial chorea with onset in childhood. 
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‘most evident in the upper Bros 


Bu its 
chorea may be the only manifestation 
of rheumatic fever, a 50-year history 
of unabated chorea would be quite 
exceptional.** Huntington’s disease of 
childhood would also be an unlikely 
cause of 50 years of nonprogressive 
chorea in the absence of retardation, 
rigidity, seizures, and ataxia. Other 
diagnostic entities are unlikely in 
view of the clinical eourse. 

. In 1966, Haerer et al described a 
black family with nonprogressive 
chorea with onset in early childhood. 


Since then, other authors have re- 


ported similar familial cases and have 
proposed various patterns of inheri- 
tance. The unifying features are onset 
of chorea in childhood, absence of 
mental deterioration, and, in seme 
cases, intention tremor.*'* As in our 
family, the expression of this trait is 
variable. 

Refsum and Sjaastad” reported one 
case of nonprogressive chorea with 
movements similar to those noted by 
Haerer et al in a 38-year-old high- 
school teacher who had had chorea 
since the age of 7. Pneumoencephalo- 
graphy showed only minimal dilata- 
tion of the left lateral ventricle but no 
evidence of the pneumoencephalo- 
graphic features typical of advanced 
Huntington's disease." Only one 
other reported patient with this entity 
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ae was. -normal* The CT scan in our 
| patient showed no sign o? the abnor- 


Although ‘Sydenk ra’ 2 








n umoencephalcgraphy nud 


malities commonly seen with Hunt- 
ington's disease, namely cortical atro- 
phy and caudate atrophy evidenced by 
decrease of the caudate impressicn on 
the lateral ventricle (Fig 2).*:5 These 
radiologie features may not be pres- 
ent in early cases of Hunting:on's 
disease, but they are generally pres- 
ent when chorea is of several years' 
duration. | 

Although there have been no neuro- 
pathological reports dealing with he- 
reditary nonprogressive chorea, the 
limited radiologic studies support the 
notion of a relatively discrete func- 
tional abnormality (probably biochem- 


' ical) of the striatal system rather than 


a structural abnormality. Other hered- 
itary motor disorders such as familial 
tremor and dystonia musculorum. de- 
formans also have no consistent neu- 
ropathologie abnormalities. With the 
advent of CT seanning, adult cases 
with ehildhood-onset chorea should be 
easily separable into the degenerative 
variety such as Huntington’s disease 
and the benign variety as shown by 
our patient. The prognosis in these 
two entities is quite disparate, and the 
importanee of differentiating these 
two entities for the patient anc his 
family is obvious. 
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nnpedial Re‘lex in Myasthenia Gravis 


fig Bor ihe sapal musde ie by reflex 
X ireshold vigas sound b in eid with 


y durations Lori Paca demenstrated a mean decay 
18.2% (8D and —15.6% + 16.3% (SD) for the SPS... and 
TM ea rely. Fifty-seven patients with myasthenia 
Pubs mere evalua ied with evoked-potential electromyography 
xEP-CM = singl e iber A RR REN a ana: =e 
stuci js. 2 i 








tordi itic iue "t uud 12 x 16 i in the isse increased jitter in 
dies wes found in 49 of 55 patients. An abnermal 
stapedia. reflex decay was found in 40 of 54 patients 
z En rine and in 40 of 55 by the SP§,,,. At least one 
studies was POBRE in 51 of ad baa One patient 











pem rations: aa a duy ADRAN on SPS testing. In 
7 €— | Mem reflex measurements Es iui i 


| idu peus SF- EMG or ‘stapedial SM measure- 
. amerts. Several types ef other neuromuscular disorders have been 
| test: od witheut similarfindings. Stapedial muscle fatigue to pulsed 
tones is as sensitives diagnostic measure of myasthenia gravis as 
other ieu: diagnos: ie tests and when used in cenjunction with 
current teclini« ues mereases the yield of laboratory confirmation 
of tae diagnosis, E is > painless, safe, and the entire battery of 
stimuli can ias appssed in less than 30 minutes, requiring only 

-. min mal patiest cooperation. 

























Plaama Exchange in the Treatment of Myasthenia Gravis 
HOwARD, dn, E E. SANDERS 
mene = exch inge s seems to bean effective adjunctive Cerap in 









b adequate therapy with sorticnstesside We have 

ients with six to 12, thrice weekly, 2- to 3-L plasma 
ight patients (62%) so treated achieved a state of 
provement wita no residual functional weakness. 
iget are maintaining their maximal state of 
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The annual scientific meeting of the Medical Advisory Board, Myasthenia Gravis 
Feundation, Ine, was held Dec 1, 1978, at the Biltmore Hotel, New York City. | 
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-gravis were analyzed for antibody to acetylcholine receptors. A ` 





























series s of PS Eu 45 to 5. 5 5 months áfter ‘completion à of : 
their first course. Only one patient failed to show any impr 
ment; four improved somewhat. | 

Human myasthenie serum obtained before. bod after plasn 
exchange therapy was injected inte immunologically tolerant 
adult female rats. A differential effect on miniature en i-plate. 
potential amplitude was noted. Serüm obtained after plasma 
exchange produced less reduction than serum obtained prior to - 
exchange. These observations continue to support the role of - 
humoral factors in the pathogenesis of myasthenia gravis. 





Acetyicholine Receptor Antibodies in Myasthenia Gravis 
J. NALL; P. KORNFELD; T. MiTTAG; A. BENDER; S. H. POROWITE A: E 
PAPATESTAS; H. GROSS; G. GENKINS É 
Dysfunction of neuromuseular transmission in E N 
gravis is associated with a decrease in the number cf acetylcholine 
receptors at the myoneural junction. This loss of receptors is 
ascribed to autoimmune alteration. To date, most patients: with 
clinical myasthenia gravis have been reported to have serum 
antibodies to acetylcholine receptors. However, the clinical. erre 
lation with antibody titer is unclear. C 
The serums of 150 patients with all clinical forms of myasthenia d 








radioimmunoassay using denervated rat muscle receptor was. 
used. Titers varied widely within clinical groups. No correlation — 
with sex, age, race, duration of disease, clinical group, thymie |. 
pathology (germinal centers—lymphoid hyperplasia, thymoma), | 
interval since thymectomy, associated disease, or steroid therapy - 
was detected. The data were insufficient to determine the effect | 
of thymectomy and plasmapheresis on the titers. Nevertheless, | 
there was a strong correlation between a poor response to either 
thymectomy or steroids, and high titers. 


increased Sensitivity to d-Tubocurarine in Experimental 

Myasthenia Gravis 

B. OLSHANSKY; H. NAGASHIMA; K. BRUMBERGER; B. KANAREK: F. F. 

FOLDES | 
Experimental myasthenia gravis was produced in rabbits and — 

rats (experimental animals) by the subcutaneous injection of : 


urified cholinergic receptor protein of torpedo marmorata, mixed 
with. Freund's complete adjuvant. The experimental animals 
gained little or no weight and appeared to be sick after three to 
five weeks. Substantial muscle weakness, however, only developed 
in the rabbits. The weakness was temporarily relieved by intrave- 
nous edrophonium or pyridostigmine; 4-aminopyridine was only 
moderately effective. 

Indirect supramaximal stimulation of the tibialis anterior 
muscle at 2 Hz caused a 15% to 20% decrease of the twitch tension 
in all experimental rabbits and in 50% of experimental rats. In the 
injected (Freund's adjuvant) and uninjected controls, twitch 
tension increased by 15% to 20% under identical circumstances. 

The dose of d-tubocurarine in micrograms per kilogram per 
minute required to produce a steady state 80% to 90% neuromus- 
-cular block was substantially lower in the experimental than in the 
control animals. After discontinuation of the infusion, the recov- 
 ery of the twitch from 25% to 75% of control was substantially 
. slower in the experimental than in the control animals. Despite the 

continued infusion of d-tubocurarine, intravenous 4-aminopyrid- 
.. ine restored twitch tension close to its original value in both the 

. experimental and control animals. 
The effective dose of d-tubocurarine for 50% in the in vitro 
phrenic nerve-hemidiaphragm preparation of the experimental 
animals (0.36 + 0.05 ug/mL) was substantially lower than in the 
“injected (0.73 + 0.07) or uninjected (0.78 + 0.05) controls. 
"^ he results indicate that experimental myasthenia gravis 
resembles human myasthenia gravis in the therapeutic efficacy of 
anticholinesterases and in the increased sensitivity to the neuro- 
muscular effects of d-tubocurarine. 


=- Anticholinesterase Action of Levamisole 


S. TADA; T. NAMBA; D. GROB 
Levamisole hydrochloride, originally introduced as a nemato- 
cide, has been found to restore inhibited immunological activity of 
lymphocytes and is under investigation for treatment of rheuma- 
_ toid arthritis and other autoimmune disorders. Because of interest 
in levamisole as a potential therapeutie for myasthenia gravis, its 
- antieholinesterase activity was studied. Molar concentration for 
50% inhibition expressed in minus log value (pI,,Jagainst human 
motor end-plate acetyleholinesterase, whieh was studied by using 
isolated membrane fraction of human intercostal muscle, was 3.66 
for levamisole, and, therefore, it is a weaker cholinesterase 
. inhibitor than edrophonium (5.17), pyridostigmine bromide (6.15), 
neostigmine bromide (7.33), ambenonium chloride (8.52). A similar 
relationship was found in inhibition of human red cell acetylcholin- 
esterase. Levamisole inhibited human plasma pseudocholinester- 


.-. ase more strongly (pL, = 4.45) than human motor end-plate 


eholinesterase, and, therefore, less specific inhibitor of the latter. 
The slope of regression line for percent inhibition of human motor 
end-plate acetyleholinesterase vs concentration of inhibitors was 
115 for levamisole, and was less than 1.25 to 1.65 in other 
. compounds, which may be indicating a possible greater difference 
between the effective and toxic doses of levamisole than other 
eompounds. After administration of 50 mg of levamisole orally 
three times a day in four patients with myasthenia gravis, RBC 
: cholinesterase was inhibited by a mean of 7.8% and plasma 
cholinesterase by 14.6%, the relationship in agreement with the in 
vitro studies. At this condition, human motor end-plate cholines- 
terase would have been inhibited only less than 2%. Therefore, the 
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effect of levamisole at this. dose- schedule would not be due to 






inhibition of motor endplate cholinesterase, 


Effect of Levamisole on Neuromuscular Transmission 
M. K. D. PAGALA; T. NAMBA; D. GROB 

Levamisole hydrochloride is a nematocide known to inhibit 
cholinesterase activity and to restore suppressed immunological 
activity of lymphocytes. These actions suggest levamisole es a 
potential therapeutic agent for myasthenia gravis. Hence, we 
studied its effeets on neuromuscular transmission in isolated 
extensor digitorum longus of miee. 

Levamisole blocked neuromuscular transmission reversibly at 
concentrations above 25 uM. These effects were proportional to 


concentration of levamisole and duration of its action. After 15 


minutes of exposure to 100 uM of levamisole, isometric tension by 
tetanie stimulations at 100 Hz eould be maintained for only 206 ms 
compared with over 500 ms in control. After 30 minutes, there was 
a drop of 25% in twitch tension and 50% in tetanic tension. Tension 
elicited by direct stimulation of curarized muscles was not 
affected by levamisole. Exposure to 100 uM of levamisole 
decreased the amplitude of miniature end-plate potentials by 65% 
(P < .01) with little effect on the time course and frequency and of 
endplate potentials by 67% (P < .01) with little change in time 
course but 81% (P < .05) reduction in quantal content. Resting 
potential was reduced by 10 to 15 mV, and input resistance was 
lowered by 32% (P < .001). 

These results indicate that levamisole blocks neuromuscular 
transmission by decreasing the number of transmitter quanta 
released and by altering the ionic fluxes at the endplate 
membrane leading to decrease in resting potential and input 
resistance. Hence, levamisole may not be useful in treatmert of 
myasthenia gravis through its direct action en neuromuscular 


. transmission, although its usefulness through incirect action 


cannot be ruled out. 


A Quantitative Comparison of The Effects of Various Antibiotics 
on Neuromuscular Transmission 
P. K. STILLWAGON; Y. I. Kim; D. B. SANDERS 

Certain antibioties, especially the aminogiveosides, depress 
synaptic transmission at mammalian neuromascular junctions. 
We studied the effects of therapeutic levels of neomycin sulfate, 
gentamicin sulfate, tobramycin, streptomycin sulfate, kanamycin, 
lincomycin, and netilmicin sulfate on isolated rat nerve-muscle 
preparations. Eleetrophysiological measurements of miniature 
end-plate potential (MEPP) amplitude, frequeney, and end-plate 
potential (EPP} amplitude were performed or flexor digitorum 
longus muscle before and after perfusion with each drug. The 
amount of presynaptic and postsynaptic blockade produced by 
each drug was determined by a comparison o? EPP and MEPP 
amplitudes. All of the antibiotics were found to cause some degree 
of neuromuscular blockade with neomycin and gentamicin show- 
ing the most substantial reduction in EPP ampiitude, tobram ycin 
and lincomycin having the least effect. 

It is believed that these electrophysiological studies aecurately 
represent the in vivo physiological effects one would expect to see 
on muscle strength in man. This quantitative comparison o? the 
neuromuscular blocking effects of these seven antibiotics skould 
be useful in the management of infections in those patients in 
whom neuromuseular transmission is compromised, such as 
patients with myasthenia gravis. 
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), we x recently exam- 
| a second case. We believe that a 
Op prel minary description at this time 

rod be of interest to the readership 






















iced b: i een mar had an ictus 
Marc) 25, 1978. After regaining 
smess 45 mirztes later, he had left- 
A ee 3 ung face and anar- 


"T ré nont inus 5 p r Sen- 
cor and reflex testing showed no 
malties in thewight upper and lower 
abs. Blactmenciphalogram showed right 
ae | peral delta focus with normal 
T rhytams frem left leads. Computerized 
omcgrar p pacan shewed a lcealized hem- 
evfarction is the right frontotem- 
Bora area. Dynamic and s:atie isotope 
seins confirmed the presence of a lesion in 
the distroution of right middle cerebral 
artery. 

SA testing in Chinese 
Cantenese) and Emglish demonstrated 
. persmien* a&sarthria with apraxia of bue- 

gun movements. Indirect laryngos- 
ae and gag reflex 
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H v bier A adult Taipan Seale per- 
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aver Coloured. Progressive Matices, 
Peabo y Picture Vocabulary ceiling 72 
with IT errors, 
O Cemment.—Compared with the pa- 
. Gen. we described previously, this 
3 oi of erossed aphasia showed two 
rcor^hy features—persistent anar- 
is and equal crsfunction in both 
vares, The first feature is conso- 

: ? previous s reporta of o 



















account for inverted language domi- 
nance.’ The second feature is another 
exception to the so-called law of 
Pitres.^ 
We will be interested to observe the 
aphasic pattern that finally emerges 
during future recovery. We have been 
impressed by having seen two such 
unusual cases of crossed aphasia in 
such a short period of time. We are led 
to ask whether crossed aphasia might 
be a more eommon pattern in Chinese 
patients than hitherto recognized. A 
systematic approach is being pur- 
sued. 
ROBERT S. Aprit, MD 
New York Med Coll 
Bird S. Coler Hosp 
Roosevelt Island 
New York, NY 10017 
Peter C. Tse, MD 


150-27 78th Rd 
Flushing, NY 11367 


1. Brown J, Wilson FR: Crossed aphasia in a 
dexiral Neurology 23:907, 1973. 

2. Brown J, Hécaen H: Lateralization and 
language representation. Neurology 26:188, 
1978. 


3. Pitres A: Etude sur l'aphasie chez les Poly- 


glottes. Rev Med 15:873, 1895. 


Drug-induced Yawning Successfully 
Treated With Pimozide 


To the Editor.-We recently had a 
patient who had postanoxic action 
myoclonus (Lance-Adams syndrome). 
This severe movement disorder was 
completely suppressed with the oral 
administration of valproate sodium 
(Epilim [Britain]; Depakene, compar- 
able US product) at a dosage of 1,000 
mg daily, with corresponding serum 
levels of 50 to 80 pg/mL. At these 
serum levels and while receiving no 
other therapy, severe uncontrollable 
yawning developed. This was occur- 
ring every two to three minutes. 
Lowering the dosage of the valproate 
socium abolished the yawning, and its 
reinstitution at the previous level led 
to its return. Pimozide (Orap), 400 mg 
dally, was added to the regimen of full 
dosage of valproate sodium, and the 
yawning disappeared within one day. 
Withdrawal of the pimozide caused 
the yawning to reappear. 
Computerized tomography of the 
brain demonstrated mild generalized 
cortical atrophy with an area of 







mine agonists. A theoretical possibili 


infarction i in i the left feri ortem oral 
lobe. Serotonin defi ency was demon- i 
strated.' | 5 
This pathological. yawning suenicd E 
to be a dose-related side effect of 
valproate sodium that has not been. 
previously reported. Pimozide, a do- 
pamine antagonist, was used by Mo 
gilnicka and Klimek’ to reduce the 
yawning in rats produced by Gopa-- 
















ty is that valproate sodium led to th: 
stimulation of dopaminergic neur 
thereby producing the yawning that 
was in turn alleviated by the adminis- 
tration of pimoxide. : 
R. D. RoLLIson, MB 
W. S. Wicers, MD : 
B.S. GinuiGAN, FRACP 
Dept of Neurol i 
Bowman Gray School of Med 
Winston-Salem, NC 27108 
























































Nonproprietary Name 
and Trademark of Drug 


Valproate sodium —Depakene. 


1. Rollinson RD, Gilligan BS: Post-anoxie 
action myoclonus (Lance-Àdams syndrome) re- 
sponding to sodium valproate. Arch Neurol, to be. 
published. 

2. Mogilnicka E, Klimek V: Drugs affeeting 
dopamine neurones and yawning behaviour. — 
Pharmacol Biochem Behav 7:308-305, 1977. 


Carotid Arterial Occlusion in 2 
identical Twins With Moyamoya z 


To the Editor.-We recently observed — 
carotid arterial occlusion in identical 
twins, one of whom alse had moya- 
moya. 


Report of Cases.-Cask 1.—À 2-year-old 
boy, the first of identical twins, was admit- 
ted to our Institute of Neurology in Octo- 
ber 1974 with left hemiparesis and dyspha- 
sia of two days’ duration. There was no © 
history of head injury, fever, convulsions, 
or ear infection. Carotid arterial pulsations 
were normal. Routine laboratory test 
results and the CSF were normal A 
Mantoux test with PPD strength of 3TU/ ..— 
0.1 mL was negative. The EEG showed  - 
slow waves on the right. Right carotid 
angiography shewed occlusion of the tnter- 
nal carotid artery at the siphon and a leash 
of vessels surrounding that region, typical 
of moyamoya. The child displayed nermal 
speech and residual hemiparesis three 
years later. 

CASE 2.—The second of the twins, a 4- 
year-old boy was nospitatized in February 
1976 with sudden loss of speech and right 
hemiparesis of six days’ curation. This 
followed a minor respiratory and gastroin- 
testinal infection. The left carotid pulsa- 
tion was feeble. Routine laboratory test 
results and the CSF were normal. Serum 
lipoprotein. profile was consistent with 
hyperprebetalipoproteinemia. A Mantoux 
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Chest roentg 
 Showed a primary complex. The EEG 
showed bilateral dysfunction, with the left 
side being more involved. Left carotid 
angiography disclosed partial oeclusion of 
the internal carotid artery in the neck and 
late visualization of the middle cerebral 
artery. Two years later, his speech was 
improved and there was residual hemipare- 
sis. 











Comment.—The occurrence of caro- 
tid oeclusion in identieal twins has not, 
to our knowledge, been reported 
previously. 

. The Dean of the Government Gen- 
eral Hospital, Madras, India, gave 
permission for us to use hospital 
records in preparing this report. 
K. Srinivas, DM, FRCP 
M. NARAYANAN, MB, BS 
S. GoPAL, MB, BS 
K. JAGANNATHAN, MD, DTM 
Institute of Neurology 
Government General Hospital 
Madras, India 


Fatal Guillain-Barre Syndrome With 
Reduced-dose Antirabies 
Vaccination 


. Tothe Editor.—Shortly before publica- 
tion in the ARCHIVES of our article 
titled “Neuroparalytic Accidents of 
 Antirabies Vaccination With Suckling 
. Mouse Brain (SMB) Rabies Vaccine" 
(34:694-700, 1977), we had the oppor- 
tunity to study a new fatal ease of 
-. Guillain-Barre syndrome. 


|... Report of a Case.—A 71-year-old man 
. received seven subcutaneous doses of SMB 
. rabies vaccine for postexposure prophylax- 
| is. The symptoms appeared six days after 
-termination of the vaccination and the 
clinieal pieture was characterized by facial 
~ diplegia, bulbar muscle involvement, and 
. descending quadriplegia with generalized 
. areflexia. Cerebrospinal fluid values were 
. normal with a slight increase of the IgG 
level (0.72 mg/dl). The patient was treated 
. with high doses of corticoids and required 
respiratory assistance from the second day 
of evolution. Two weeks after the onset of 
. the symptoms, the patient died suddenly. 
Autopsy was not performed. Virological 
. Studies of the vaccine batch were done with 
, negative results. Encephalitogenie activity 
- of concentrated vaccine was also negative. 
The patient's serum had an antirabies titer 
|. of 1:50 and an antimyelin antibody titer of 
1:40. 
—  Comment.—This is the first case of 
Guillain-Barre syndrome following 
 SMB rabies vaccination in Colombia 
. Since 1974 when the vaccination regi- 
men was reduced to seven subcuta- 
neous doses with two booster doses. 
Although the frequency of neuropara- 
lytic accidents has notoriously de- 
_ creased in Colombia since the reduc- 
tion of the vaccination schedule, it is 


^ 254 Arch Neurol—Vol 36, April 1979 









-apparent from: 


enogram ^ that this is not 












th t the definite soluti 

An  epidemielogieal survey was 

launched by the National Institute of 

Health of Colombia to detect the 

presence of minor reactions to the 

vaccination. | 

I. VERGARA, MD 

G. Toro, MD 

G, ROMAN, MD 

G. MENDOZA, MD 

Natl Institute 
of Health of Colombia 
Avenida Eldorado Con 
Carrera 50 

Zona 6 o Apartados Aeros 
88080 y 80334 

Bogota, DE, Colombia. 


Febrile Seizures in Children 


To the Editor.-In a recent article in 
the ARCHIVES (35:17-21, 1978), Ellen- 
berg and Nelson found no difference 
in later intellectual performance be- 
tween children who had had febrile 
seizures and their seizure free sib- 
lings. On this basis, they claim that 
"febrile seizures, initial or recurrent, 
are not likely to cost the child a 
measurable decrement in intelligence 
or early academic achievement.” 

We are not convinced that this 
claim may really be derived from their 
data. In fact, a group of patients with 
febrile convulsions had, according to 
the authors’ own data, an unfavorable 
mental outcome: those in whom afeb- 
rile seizures developed after febrile 
fits. Of 52 infants in this group, 14 
(27%) at least were neurologically 
and/or mentally abnormal.' Excluding 
these patients from analysis neces- 
sarily leads to an optimistic result that 
applies only te infants without afeb- 
rile seizures. 

It is not possible, however, to know 
beforehand in which particular in- 
fants with febrile convulsions will 
afebrile seizures develop later. Even 
admitting that those children in whom 
afebrile seizures evolved were, in their 
majority, “suspect” or "abnormal" 
prior to their first febrile convulsien,’ 
the high proportion (22%) of such 
infants in the authors’ series does not 
permit to improve greatly the possi- 
bilities of prediction of later epilepsy 
and of associated mental retardation. 
It is known that mental retardation 
after febrile convulsions is strongly 
linked with the existence of later 
epileptie fits; Furthermore, it is 
conceivable that febrile convulsions 
aggravate preexisting defects. It 
would have been interesting in this 
regard to know whether those infants 
classified as suspect or abnormal in 
the Collaborative Ferinatal Project in 
whom febrile convulsions developed 





ere later differed in mental ard neurelog- 
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ical outcome from those who remained 
seizure free. 

It seems, therefore, impossible to 
draw from the authors’ data the 
conclusion that febrile convulsions 
have no deleterious consequences at 
least in part of the affected infants. 
Thus, any firm position concerning 
chronic anticonvulsant therapy is un- 
warranted. 

J. AiCARDL MD 

J. J. CugvniE, MD 

INSERM U 154 

Hópital Saint Vincent de Paul 
75674 Paris Cedex 14, France 


l. Nelson KB, Ellenberg JH: Predietcrs of 
epilepsy in children who have experienced febrile 
seizures. N Engl J Med 295:1029-1033, 197€. 

2. Aicardi J, Chevrie JJ: Febrile convuisions: 
Neurological sequelae and mental retardation, in 
Brazier MAB, Coceani F (eds): Brain Dysfunc- 
tion in Infantile Febrile Coavulsions. New York, 
Raven Press Ine, 1976, vol 2, pp 247-257. 


In Reply.—Our recent study investi- 
gated the effect of febrile seizures on 
intelligence in children in whom 
afebrile seizures did not develop 
subsequently—that is, 97% of children 
with febrile seizures—and found there 
to be no impairment. This result is not 
challenged by Drs Aicardi and Chev- 
rie. 

With respect to the 3% of the chil- 
dren in whom afebrile seizures. did 
develop after febrile, we agree with 
Drs Aicardi and Chevrie that they 
demonstrated an increased frequency 
of mental impairment. However, 
contrary to the statement by Chevrie 
and Aicardi, it is possible to know 
beforehand which infants with febrile 
convulsions are at substantially 
heightened risk for later afebrile 
seizures. A small subset of children 
with febrile seizures (6%): can be iden- 
tified who have a high risk of epilepsy 
and potentially of associated intellec- 
tual deficit. 

The small subgroup of children with 
febrile seizures who are at relatively 
high risk of afebrile seizures might be 
considered candidates for chronic an- 
ticonvulsant therapy. Pending further 
information as to the efficacy of such 
prophylaxis, some clinicians may eleet 
to treat such children. However we 
know of no evidence that prophylactic 
treatment initiated after a first (or 
later) febrile seizure can prevent later 
epilepsy or mental retardation. 

5. H. ELLENBERG, MD 
Karin B. NELsoz, MD 





L Nelson KB, Elenberg JH: Predictors of 
epilepsy in children who have experienced febrile 
seizures. N Engl J Med 295:1029-1033, 1976. ` 

2. Nelson KB, Ellenberg JH: Prognosis in chil- 
dren with febrile seizures. Pediatrics 61:72)-727, 
1978. 
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p Report dfe Case.—A 35-year-old man was 

hospitalized with less of memory. He 
3 nealing of chest pain radiating 
aw, and soon hac a syncopal 
me whieh he was "pale" and 
cnsive. When seen one hour 
mo recelisetion of the chest 
an obese mar and not in 

od pressare was 190/110 mm 
ace was 80 beats per minute and 
j KON SM UE ocn torur, not 











l into his 
"episede car 
 latér, he aa 
d distress. 








Si is wrong.” Tr ere was total amnesia for all 
- events that Bad occurred during the three 
days prior te admission. He sould repeat 
gever numbre forward and had intact 
remote nvemury. Calculations and fund of 
knowledge were normai. The remainder of 
. - the findings were unremarkable. 

. Results o£ usual laboratery studies, 
including doed glucose level, were normal. 
The ECG xa» normal, but the chest roent- 
genogram she wed mild cardiomegaly with 
uncoiling e£ tne ascending aorta. The EEG 

was normal. | 

345 ours, the amnesie period had 
del the events Rene his 
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C'ODS* 8 showed a Cissecting aneurysm 
he E hi aorta with rapture into 
the y diem Permission to examine 
the brain veasadenied. 





Commest.-Chase et al’ have re- 
ported thet some patients with cere- 
bral synéromes due to dissecting 
aortic aneurysm mamfest only tran- 
sient sigrs of diffuse cerebral dys- 
function without persistent. focal 
signs. Syrapsoms in this group were 
attributed to arterial hypotension. 
m. une A is e timated to occur in 25% 
lenis with a dissecting aneu- 
EE: | : et times wil mask the 
"e id evere pain. Although chest pain 

EN pnerally *eenrs, in some i; is mild. 

Our - nt’: initial chest pain was 
ured Fy foss of memory, and it 

wt tilthe pais returred that a 
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may be lost in amnesia. 
G. A. ROSENBERG, MD 
Dept of Neurology 
Univ of New Mexico 
School of Med 
Albuquerque, NM 87131 


l Fisher CM, Adams RD: The transient global 
amnesie syndrome. Acta Neurol Scand 40(suppl 
9):7-82, 1964. 

2. Mathew NT, Meyer JS: Pathogenesis and 
natural history of transient global amnesia. 
Strake 5:303-311. 1974. 

3. Chase TN, Rosman NP, Price DL: The cere- 
bra: syndromes associated with dissecting aneu- 
rysm of the aorta. Brain 91:173-190, 1968. 


Dominant Spinopontine Atrophy 


To the Editor.—Pogacar et al reported 
in the ARCHIVES (35:156, 1978) clinical 
findings in two members of a family 
with dominant spinopontine atrophy 
(DSPA), an entity originally described 
by us in a study of two other members 
of the same family.' On the basis of 
one postmortem examination, Pogacar 
et al concluded that DSPA is not clear- 
ly cistinguisbable from olivopontocer- 
ebellar atropay (OPCA). Microscopic 
examination ef the cerebellum and the 
inferior olivary nuclei of their case 
undoubtedly showed greater changes 
than those that occurred in our pro- 
positus and in other cases noted in the 
literature. The reason for this 
difference is unclear; however, it is 
wel known that there can be some 
variation among members of the same 
family in the pathological features of 
spinocerebellar atrophies. The de- 
scription of Pogacar et al suggests 
cerebellar anc olivary lesions consid- 
erably less prominent than those 
found in classieal OPCA, in which the 
loss of cells is usually quite severe or 
complete. Gress findings by Pogacar 
et al, by us, and by other investigators 
showed a very strikingly atrophic 
pons and spinal cord, in clear contrast 
to the relatively intact olivary nuclei 
and cerebellum. Finally, the case of 
Pogacar et al. as well as the other 
confirmed cases of DSPA, failed to 
show the changes so often found in 
the substantia nigra and cortex of 
patients with OPCA.* | 

After Holmes’ work,’ many modern 
authors have questioned the existence 
of Pierre Marie’s hereditary cerebel- 
lar ataxia.© As we pointed out in a 
recent review,’ the clinical picture of 
DSPA correspends more closely to the 
description given by Pierre Marie 
than to any other form of spino- 
cerebellar atrophy. On the other hand, 
the pathology of DSPA is different 


Sem Med 13:444-447, .893.. 






th cer bra liypoperfusion, ee à i M pd 
and history ef pain or other symptoms - 





forms “of a degei era 
tion, but it may even represent, at 
least in some cases, the pathology of- 
the controversial entity known as 
Marie's hereditary cerebellar ataxia. 
We can only hope that the agelong - 
dispute between “splinters” and | 
"lumpers" in relation to spinocerebel- . 
lar atrophies will become obsolete as . 
soon as a prec.se etiology has been 
found for these diseases. 
F. Boker, MD. 
Neu-obehavior Unit 
Cleveland VA Hosp 
Cleveland, OH 44106 
J. M. Sesarta, MD à o 
Dep. of Neuropathology 
Boston YA Hosp 
Boston, MA 02130 


1. Boller F, Segarra JM: Spinopontine degen- 
eration. Eur Neurol 2:356-372, 1969. 

2. Taniguchi R, Konigsmerk BW: Dominant 
spinopontine atrophy: Reportof a family through 
three generations. Brain 94::49-358, 1971, 

3. Ishino H, Sato M, Mii T, et al: An autopsy 
case of Marie's hereditary ataxia (Japanese). 
Psychiatr Neurol Jap 13741-4251, 1971. 

4. Eadie MJ: Olivo-oonto-cerebellar atrophy,in © 
Vinken PJ, Bruyn GW (eds):.Hasdbook of Clini- 
eal Neuroiogy. Amsterdam, Worth Holland Pub- 
lishing Co, 1975, pp 433-449. 

5. Holmes G: An attempt te classify cerebellar 
disease with a note on Marie’ shereditary cerebel- 
lar ataxia. Brain 30:545-567, .907. 

6. Marie P: Sur Vhérédo-ataxie cérébelleuse. 


T. Boller F, Segarra JM: Spinopontine degen- 
eration, in Vinken PJ, Bruyr GW (eds): Hand- 
book of Clinical Neurology. amsterdam, North 
Holland Publishing Co, 1975, op 389-402. 

8. Guillain G, Bertrand J, Godet-Guillain. J: -` 
Etude anatomique d'un ces hérédo-ataxie 
cérébelleuse. Rev Neurol 13:6€9-611, 1941, 


In Reply.-Bolle" and Segarra are 
correct in pointing out she limitation $. 
we are facing because of the small 
number of the cases stidied: I would 
like to reiterate, however, that, not 
being aware of previcusly reported — 
members of the same family and 
limiting ourself zo pataological find- 
ings, we did have problems diagnosing 
our autopsy case as dominant spino- 
pontine atrophy. On the other side, 
competent neurologists diagnosed 
both our reported cases as olivoponto- 
cerebellar atrophy. 

We al hope that eventually the 
precise etiology for thes» diseases will 
be known and perhaps, out not neces- 
sarily, make our disagreement irrele- 
vant. 


S. Pocacar, MD 

Div of Meuropathology 
General Hospital 

Rhode Island Med Center 
Oranstoa, Ri 02920 
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CALENDAR OF MEETINGS 


. 1979 
April 22-26 The American Association of Neurological Surgeons, 
| Century Plaza Hotel, Los Angeles 
23-28 The American Academy of Neurology, Marriott Hotel, - 
Chicago 
=. May 4-6 Language and Communication in the Elderly, Colonnade 
"s Hotel, Boston 
7-9 International Peptide Symposium, Bethesda, Md 
28-June 1 International Symposium on Cerebral Blood Flow and 


* uns 8-10 


Metabolism, Tokyo 
International Symposium on Multidisciplinary Aspects of 


Brain Tumor Therapy, Lake Garda, Brescia, Italy 


July 12-14 European Society for Stereotactic and Functional Neurosur- 
| gery, Paris : 
25-29 Symposium on Contemporary Clinical Neurology, Vander- 
bilt University School of Medicine, Palmetto Dunes Hyatt 
Resort, Hilton Head Island, SC 
| 21-81 International Congress of Sleep Research, Tokyo 
- Sept 27-30 International Congress of Neurotexicology, Villa Ponti, 
; Biumo Superiore, Varese (Italy) | 
Oct 3 Fulton Society Symposium on Neuropeptides in the Brain, 
a | St Louis | 
5-6 | American Association of Electromyography and Electro- 
| diagnosis, New Orleans 
25-21 Annual meeting and special course, Southern EEG Society, 


New Officers of the American Medical 


Electroencephalographic Association.— 


The American Medical Electroence- 
phalographic Association has installed 
the following officers: president Dr 
Frederic A. Gibbs, Chicago; president 
elect, Dr Wayland Stephenson, Santa 
Barbara, Calif; secretary-treasurer, 
Dr C. Marshall Bradshaw, Ft Worth, 
Tex; and executive secretary, Mr 
Robert H. Herzog. Permanent offices 
are now located at 850 Elm Grove Rd, 
Elm Grove, WI 53122; telephone: 
. (414)184-3646. 


James E. Etheridge, Jr, MD.—James 
.E. Etheridge, Jr, MD, has been 
appointed chairman of the Depart- 
ment of Neurology of Eastern Virgin- 
ia Medical School in Norfolk and L. 
: Matthew Frank, MD, has joined the 
. Department as assistant professor of 
` Neurology and Pediatrics. 


Monteleone Hotel, New Orleans 


International Congress of Neurotoxi- 
cology.—The congress will be held in 
Varese, Italy, from Sept 27-30, 1959, at 
Villa Ponti, BIUMO SUPERIORE. 
Deadline for receipt of abstracts is 
Apri 30, 1979. For information con- 
taet Prof L. Manzo, Departmert of 
Pharmacology, University of Pavia. 
P.ssa Botta, 10, 27100 PAVIA (Italy). 


New Officers of American Epilepsy 
Society.—At its 1978 annual meeting, 
the American Epilepsy Society elected 
the following officers: president, Paul 
Crandall, MD, Los Angeles; president- 


elect, Robert Gumnit, MD, St Paul; 


secretary, Robert G. Grossman, MD, 
Galveston; treasurer, Barbara West- 
moreland, MD, Rechester, Minn: and 
vice-president te the International 


League Against Epilepsy, Fritz Drei- 


fuss, MB, ChB, Charlottesville, Va. 
The 1979 annual meeting will be 
held Dee 5-6, in N | 





Jew York. 


© 286 Arch Neuroi— Vol 36, April 1979 | 


American Association of Electromy- 
ography 
AAEE has elected the folowing offi- 
cers: president, Bernard M. Abrams, 
MD; president-elect, Johr L. Melvin, 
MD; historian, Francis J. Bonner, MD; 
secretary-treasurer, Jasper R. Daube, 
MD. 


The next meeting will be in New 
Orleans, Oct 5-6, 1979, Deadline for 
recelpt of abstracts is June 1. Exami- 
nation for membership in the AAEE 
will be on May 4-5 in Chicago. Dead- 


line for applications is Feb 15. For 


information contact Gisela Wieder- 
holt, 7010 Via Valverde, La Jolla, CA 
92037. 


_ The Rocky Mountain Neurosurgical 
Society.-The 14th annua! meeting of 
the Rocky Mountain Neurosurgical 
Society will be held at the Jackson 
Lake Lodge, Jackson Hole, Wyo, June 
13-17, 1979. Miehael MeNally, MD, is 
president. For information contact 


Ralph J. Kaplan, MD, Secretary, 


University of Oklahoma Health 


Sciences Center, PO Box 25606, Okla- — 


homa City, OK 73125. 


Satellite Meeting: The International 
Society for Neurochemistry (ISN).— The 
Seventh international meeting of the 
ISN will be in Jerusalem, Sept 2-7, 
1979. A satellite meeting on "Regula- 
tion and Function of Neural Peptides" 
will be held in Brescia, Italy, on Aug 
29-Sept 1, 1979. The symposium will 
eneompass the following: (1) endor- 
phins, (2) neural role of intestinal 
peptides, (3) neural role of pituitary 


peptides, (4) frontiers of endorphin 


research, 
For information eontact Marco Tra- 


 buechi, MD, Ente Universitario Lom- 
bardia Orientale, Istituto di Farmaco- 


logia e Terapia Via Valsabbina, 19, 


25100, Brescia, Italy. 


Neurosurgical Society of America.— 
The society will meet at the Green- 
briar in White Sulphur Springs, W Va, 
May 23-26, 1979. For information 


contact Dr Wolff Kirsch, 4200 E Ninth 


Ave, Denver, CO 80220. 
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e with caffeine detectable plasma levels of 
ingested ergotamine reached twice as fast 
and higher peak plasma levels achieved' 

e more complete, efficient absorption of 
ingested ergotamine'? 

e synergistic vasoconstriction?? 





e belladonna alkaloids help control the nausea 
and vomiting common in migraine?? 

e pentobarbital relieves the tension found in 
most migraine patients‘ 


in migraine complicated by 
tension and Gi disturbances 
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helps control spasticity 
mainly at *he spinal level 


The principa: rroae of action of 
Liorbsalis atthe spinal evel, affording 
"affective relief of soasms of voluntary 
muscies. Achons 2t supraspina! sites 
may also occur and contribute to the 
clinical effec: 


usually rebeves flexor 
spasms...aics physiologic 
function 


Lioresal affords effective relief o: vol- 
untarymusclespasm, particulariy 
flexor spasms and associated pain, 
clonus and musculer rigidity. Patients 
may be able te pertorm everyday 
functions more cemfortably with n- 
creased independence and ability to 
cope with problems. 


In a recent study, Feldman et al icund 
“baclofen [Lioresal] had bene’icial 
effects on activities of daily living n 
MS patients if testment was initiated 
before they became functionally 
dependent. ' 


helps avoid risk of 
oversedation 


‘Baclofen caused less sedation than 
would have been expected from com- 
parable doses c? diazepam but it cid 
nevertheless have a tranquilizing 
effect. ... < 


no liver toxicity reported 


Unlike the skeletal muscle relaxant. 
dantrolene, nepato:oxicity has not 
been reported with Lioresal. Accord- 
“ing to a recent study, The side effects 
were, on the whose, benign and tran- 
sient and abatedwith persistence a: 
a particular dose-or with a minor de- 
creasein dose. Ne serious side effects 
developed and there were no signs of 
even transient boxe marrow, liver, 
kidney, orgastrointestinal toxicity.” ? 


to help relieve spasticity of 


facilitates phvsiotherapy 


By controlling pa n and spasticity, 
Lioresal helps meke physiotherapy 
easier as the pair and limitation of 
motion that pronibits such activity iS 
reduced; '... pat ents are usually 
better candidates for nursing care 
and physical therapy. * 


important results from a 
multicenter study of 
spasticity secondary to 
multiple sclerosis? 


less spasticity. less pain 


After 5 weeks' trea ment of 106 mul- 
tiple sclerosis patients with spasticily: 
" . . the overall spastic state, daytime 
and night spasms, and pain and stiff- 
ness had improved significantly in 
patients treated wit) baclofen.” ^ 
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O-None. 1- Minimal. 2- Mild Absent. 1- Diminished 
3- Moderate. 4- Severe 24Normal. 3- Increased 
| 4 JH yperreflexia 
Legend No of patents Baclofen (n — 30) EE) 
Placebo (0 37) = 






Adapted" Baseline Week 5 


50% improvement by 
physicians' ratir g^ 

At the end of the sama five-week 
interval, improvement was noted in 
approximately 50% cf patients 
treated with baclofen as compared 
to improvement in on y 33% of the 
placebo-treated patients. 

















multiple sclerosis, spinal cord injury/disease 


Excessive sedation often encounterec 
with diazepam and tranquilizer-like 
products is usually not a problem with 
Lioresal. However, because transient 
drowsiness cen occur, patients should 
be cautioned agains: the operation of 
automobiles ar dangerous machinery. 


A few cases of increased SGOT, 
elevated alkaline phosphatase and 
elevated blood sugar have been 
reported but were not considered 
clinically significant. Gastrointestinal 
and other side effects also Fave been 
reported but generally do not persist. 


Please read the brief summary of the 
prescribing information on the next 
page for details regarding abrupt 
drug withdrawa , impaired renal 
function, stroke. and pregnancy. 


A case history— 





able to function 
better after spinal 
cord injury 


J.N., a 30-year-old male with a 
4-year history of complete 
transverse myelopathy at T5, 
secondary to gunshot wound. 
He was not able to get out of 
bed wi'hout help, nor put on his 
shoes because of powerful 
extensor spasms in bo!h lower 
extrem ties. On 60 mg Lioresal 
daily, he was able to transfer 
from bed to wheelchair, put on 
his shoes and te his laces. 


Data or file, Geigy Pharmaceu- 
tical Company, Summit, New 
Jersey. 


Dosage should be individualized. bacloten. Therefore, excep! for serious adverse pared to 36% of VM in the placebo grc p i er 


reactions the dose sanould be reduced slowly common adverse reactions are cizziness (5-15 
Therapy should be started at low dosage and when the drug is discontinued weakness (5-15%) and fatique (2-4 


increased gradually. Improvement may not show  & Iimpared Reaal Function Because Lioresal. brand ported d 
immediately, so it is important to continue the f baclofen s primarily excreted unchanaed Neuropsychiatric: Contusion (1-11 headache e 
drug for a reasonable period until the optimum through the kidne YT i be aiven with cau (4-8%) insomnia (2-795). and ely eut 1 ex 
effect is achieved. Avoid abrupt withdrawal (see h ind it may be necessary to reduce the dosage. citement. depression. haliucinat ons. paresthesia . 
Warnings). 
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a Pregn incy Lioresal, brand O! Da vloten. has bee! pia, Gysarthria. epi epli ZUE 
5 mg t.i.d. A A (A shown to in;rease the incidence of omphaloceles Cardiovascular. Hypotensior ! Rare 
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mately 13 tmes the maximum dose recommended Gastrointestinal Nausea (4-12* )nstipation (2 
10 mg t.i.d. for human mse, at a dose which caused signiticant 6%). and, rarely, dry Mouth, anorexia. taste disorder 
for 3 days reductions 'n food inta«e and weight gain in dams ibdominal pain, vomiting. diarrhea. and positive te 
This abnormality was not seen in mice or rabbit: lor occutt Dlood in Stoo 
15 mg t.i.d. ai A CN There was also an ncreased incidence of incom- Genitourinary: Urinary frequency (2-676), and, rarely 
for 3 days plete sternebral ossification in fetuses of rats given enuresis. urinary retention, dysuna. impotence. il 
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hindlimbs in fetuses of rabbits given approximately Some of the CNS and genit 
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/ times the maximum recommended human dose be related to the underlying disease rather thant 


Improvement is not always immediately apparent; 
therefore continue for a reasonable period until There are no studies in pregnant women. Lioresal drug therapy 


optimum effect is achieved (usually between brand of baclofen, should be used during preg The following laboratory tests nave been found to be 
40-80 mg daily). The total daily dose should not nancy on y if the benefit clearly justifies the poten- abnormal in a few patients receiving Lioresal, brand 


exceed a maximum of 80 mg daily (20 mg q.i.d.). tial risk tosthe fetus of baclofen: increased SGOT, elevated alkaline 
For full information, including dosage schedule Precautions Safe use of Lioresal, brand of baclofen, | Phosphatase, and elevation oi blood sugar 
and administration, please read the prescribing in children Under age 12 has not been established,and How Supplied White, oval, single-scored tablets of 


information. tis, therefor, not recommended for use in children 10 mg in bottles of 100 
OCa use nn hor ec Y | (Y conia Yyatiantc omniete detz lc Inc li ira QeSCrIDIC ACTION 
Brief Summary of Prescribing Information B ae e of he possibility of sedation, patients For complete details Cludirg description, actions, 
" should be cautioned regarding the operation of dosage and administration, and overdosage, please 
Indications Lioresal, brand of baclofen. is useful for automobiles or other dangerous machinery, and ac see full prescribing information 
the alleviation of signs and symptoms of spasticity tivities made hazardous by decreased alertness 667252 (REV. 11/77) C77-49 
resulting from multiple sclerosis, particularly for the Patients sheuld also be cautioned that the central References 
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and muscular rigidity ay be additive to those of alcohol and other CNS Baclofen for spasticity in Multiple Sclerosis 


atients should have reversible spasticity so t depressans - > 
Patients should have reversible spasticity so that lepressants Double-blind crossover arid three-year study 


Lioresal. brand of baclofen, treatment will aid in re Lioresal, brand of baclofen. should be used with cau- Neurology 28.1094-1098. 1978 


storing residual function tion where spasticity is utilized to sustain upright 2 McLellan DL: Effect of baclofen upon monosynap- 
Lioresal, brand of baclofen, may also be of some posture an 1 balance in locomotion or whenever spas- tic and tonic vibration reflexes in patients with 
value in patients with spinal cord injuries and other ticity is utilreed to-obtain increased function spasticity. J Neurol Neurosurg Psychiatry 36:555- 
spinal cord diseases In patient&with ep lepsy. the clinical state and elec 960, 1973 

Lioresal, brand of baclofen, is not indicated in the troencephalogram should be monitored at regular 3. Duncan GW, Shahani BT, Young RR An evaluation 
treatment of skeletal muscle spasm resulting from ntervals, since deterioration in seizure Control and of baclofen treatment for certain symptoms in pa- 
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cerebral palsy, and Parkinson's disease has not been It is not kr»wn whether this drug is excreted in human 4 Sachais BA Logue JN, Carey MS: Baclofen, A new 
established and, therefore, it is not recommended for milk. As a general rule, nursing should not be under- antispastic drug. Arch Neurol 34:422-428, 1977 
these conditions. taken whi £ a patient is on a drug since many drugs 

Contraindications Hypersensitivity to Lioresal, are excre'ed in human milk GEIGY Pharmaceuticals 

brand of baclofen A dose-related increase in incidence of ovarian cysts Division of CIBA-GEIGY Corporation 


Warnings and ales. marked increase in enlarged and/or Ardsley, New York 10502 
a. Abrupt Drug Withdrawa': Hallucinations have oc- hemorrhegic adrena: glands was observed in female 
curred on abrupt withdrawal of Lioresal, brand of rats treated chrenically with Lioresal, brand of baclo- 

fen. The *elevance of these findings to humans is not 
known Geigy 324-91007A 
Adverse Reactions The most common is transient 
drowsiness (10-63%). In one controlled study of 175 
patients transient d-owsiness was observed in 6396 
of those 'eceivin3 L oresal, brand of baclofen, com- 
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.Why consider Mysoline (primidone) 
instead of phenytoin 


tor grand mal seizures? 















TE Mysol | ne (primidone) IS Controlled evaluation demonstrates comparable efficacy? 
Just as effective as phenytoin. | Seizures Combined partial 
Coatsworth! states in the conclusion of his NINDS monograph, completely controlled compiete seizure control* 
“Studies on the Clinical Efficacy of Marketed Antiepileptic Drugs,” primidone phenytoin 

that primidone is as effective as phenytoin in grand mal seizures primidone |: MvySoinb) "EL 

and should be regarded as a first-line drug for this seizure type (Mysoline) | patients 





phenytoin 
4 of 12 


patients 


Adapted from Millichap, J. G., and Aymat, F2 


"Reduction of seizures by 50% to 100%. calculatec Dy comparison of 
incidence before and during therapy 








2. My soline (primidone) may orthodontic treatment.”? The phenytoin side effects of most 


concern are: frequent and disturbing gingival hyperplasia, 


provide a more acceptable hypertrichosis that may persist after withdrawal of the drug, 
side effects oatiern”* than and certain life-threatening reactions. 


. : Common side effects with MYSOLINE are drowsiness, 
phenytoi 4 for Many patients. vertigo/dizziness, diplopia, and ataxia.1? These reactions are 
The product information for MYSOLINE* and phenytoin* reveals generally encountered early in treatment anc tend to Rico 
certair queiitative differences in the types of adverse reactions pear with continued therapy or reduction of initia! dosage." 
seen with each drug. in addition, Livingston states: ‘It is Spe- *See prescribing information on next page, or consult package insert fora more detailed 
cifically recommended that ohenytoin not be used as the drug discussion of Contraindications, Warnings. Precautions and Adverse Reactions with 
of first Zhoize for the control of grand mal seizures in infants, PSOE: 
females (particularly adolescents), and children receiving *Based on manufacturers’ product information 


consider it first 
for control of 
grand mal seizures’ 


-Generalized tonic-clonic seizures. 
Modified terminology from the International Classification of Epileptic Seizures.^ 
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~MYSOLINE 


(primidone) 
consider it first for control 


of grand mal, pyschomotor 
and focal seizures 


Initial dose in patients eight years and older: 250 mg 
daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE® Brand of PRIMIDONE Anticonvulsant 


ACTIONS: MYSOLINE raises electro- or chemoshock seizure thresholds 
or alters seizure patterns in experimental animals. The mechanism(s) 
of primidone's antiepileptic action is not known. 


Primidone per se has anticonvulsant activity as do its two metabolites, 
phenobarbital and phenylethyimalonamide (PEMA). In addition to 

its anticonvulsant activity, PEMA potentiates that of phenobarbital in 
experimental animals. 


INDICATIONS: MYSOLINE, either alone or used concomitantly with other 
anticonvulsants, is indicated in the control of grand mal, psychomotor, 
and focal epileptic seizures. It may control grand mal seizures refractory 
to other anticonvulsant therapy. 

CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients 


with porphyria and 2) patients who are hypersensitive to phenobarbital 
(see ACTIONS). 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy 
and nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respect 

to diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to 
prove a definite cause and effect relationship. There are intrinsic 
methodologic problems in obtaining adequate data on drug teratogenic- 
ity in humans; the possibility also exists that other factors, e.g., genetic 
factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. The great majority of mothers on 
anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be consid- 
ered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 


The prescribing physician will wish to weigh these consi 
ing or counseling epileptic women of childbee | 
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derations in treat- — — ofHealtn. Bethesda, Maryland, 1971, p. 15. 2. Millichap, J. G., and Aymat, 


deficiency, has been described in newborns whose mothers were taking 
primidone and other anticonvulsants. Pregnant women under anti- 

convulsant therapy should receive prophylactic vitamin K: tFerapy for X. d 
one month prior to, and during, delivery. 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periods, a com- 
olete blood count and a sequential multiple analysis-12 (SMA-12) test 
should be made every six months. 


In nursing mothers: There is evidence that in mothers treated with 
orimidone, the drug appears in the milk in substantial quantit es. Since 
tests for the presence of primidone in biological fluids are toc complex to 
De carried out in the average clinical laboratory, it is suggestec that the 
presence of undue somnolence and drowsiness in nursing nawborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 


ADVERSE REACTIONS: The most frequently occurring early side 
effects are ataxia and vertigo. These tend to disappear with continued 
therapy, or with reduction of initial dosage. Occasionally, the ‘allowing 
have been reported: nausea, anorexia, vomiting, fatigue, hyperirritability, 
emotional disturbances, sexual impotency, diplopia, nystagmus, drowsi- 
ness, and morbilliform skin eruptions. Occasionally, persistent or severe 
side effects may necessitate withdrawal of the drug. Megaloblastic 
anemia may occur as a rare idiosyncrasy to MYSOLINE and to other 
anticonvulsants. The anemia responds to folic acid without necessity of 
discontinuing medication 

DOSAGE AND ADMINISTRATION: The average adult dose s 0.75 to 
1.5 g per day. The initial dose is 250 mg. Increments of 250 mg are 
added, usually at weekly intervals, to tolerance, or therapeutic effective- 
ness, up to daily doses not exceeding 2.0 g. A typical dosage schedule 
for the introduction of MYSOLINE is as follows: 


Adults and Children Over 8 Years of Age 


1st Week 
250 mg daily at bedtime 


2nd Week 
250 mg b.i.d. 


3rd Week 
250 mg t.i.d. 


4th Week 
250 mg q.i.d. 





in Children under 8 years of age, maintenance levels are established by 
a similar schedule, but at one-half the adult dosage. It is best to begin 
with 125 mg, with gradual weekly increases of 125 mg a day, to a daily 
total usually between 500 mg and 750 mg. 


in patients already receiving other anticonvulsants: MYSOLINE should 
be gradually increased as dosage of the other drug(s) is mairtained or 
gradually decreased. This regimen should be continued until satisfac- 
tory dosage level is achieved for combination, or the other medication is 
completely withdrawn. When therapy with this product alone is the 
objective, the transition should not be completed in less than two weeks. 


MYSOLINE 50 mg Tablet can be used to practical advantage wnen small 
fractional adjustments (upward or downward) may be required, as in the E 
following circumstances: for initiation of combination therapy; during 

“transfer” therapy; for added protection in periods of stress or stressful 

situations that are likely to precipitate seizures (menstruation, allergic 

episodes, holidays, etc.). 

HOW SUPPLIED: MYSOLINE Tablets —No. 430—Each tablet contains 

250 mg of primidone (scored), in bottles of 100 and 1,000. Also in unit 

dose package of 100. No. 431—Each tablet contains 50 mg of primidone 

(scored), in bottles of 100 and 500. 

MYSOLINE Suspension No. 3850—Each 5 ml (teaspoonful) contains 

250 mg of primidone, in bottles of 8 fluidounces. 

References: 1. Coatsworth, J.J.: Studies on the Clinical Efficacy of Mar- 

keted Antiepileptic Drugs. NINDS Monograph No. 12. U.S. Department of 

Health, Education, and Welfare. Public Health Service. National Institutes 
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brainstem auditory, visual and somatosensory 
ked response measurements 



























Evoked response measurements offer the clinician information about the integrity of neural pathways snd. 
Since thase: measurements are objective their accuracy is not dependent on patient response. Therefore, the 
 protoco's are especially useful for patients who are uncooperative or unable to accurately describe their — 
sensory experiences because they are infants, retarded, comatose, suffer neurological disorders or are | 





„normal, but anxious. 


Brainstem auditory evoked 
responses use click stimuli to 
determine conductive versus 
sensorineural hearing loss, to 
detect tumors, demyelinating 
disorders or vascular lesions and 
to help determine brain death. 










Primary neurological applications. 
of visual evoked responses include 
optic nerve testing (for multiple 
sclerosis, pituitary tumoror 
increased intracranial pressure), - 
quantification of visual field cuts, - 
and monitoring visual function: m 
the operating room. 





The applications of somatosensory: evoked responses include. measurement ot 


function in persons rendered unconscious or uncooperative. from tráuma, 
mcnitoring spinal cord function in the operating room, definition of clinically 
inapparent lesions ir persons suspected of multiple sclerosis and detection ct 
lesions in the cerebral hemisphere. 


. The result: of an 2 28 oked response: measurement is a precise waveform where the elements of interest are 
the Mop amp itudes and morphology under known stimulus conditions. These measured results are 
d to: established normals to offer the neurologist a valuable diagnostic tool. 








A 1 080: is E complete portable system including stimulus generators, recording electrodes, 
ifi t, signa. averaging computer with built-in oscilloscope display including accurate numerical 
reedcut € latency and amplitude, recorder for permanent records and a convenent email cart. 











For complete details on the CA-1000 system or to arrange a 
jemons-ration please phone or write Nicolet. 









5225 Verona Road 
Madison, Wisconsin 53717 
Telephone: 608/271-3333 









ati; D SSeiters, WA. Acoustic Tumor detection with brainstem electric response audiometry, Archives of Otolaryngology. 1977 193 18143 87. 
.and AEDO: Hy 3  Auciitory brainstem responses in neurological onpas; Arch. Neurol. (Chic.), 1975, 32:761 bad 





l tud - EvckediPotentials dn Man: New Development. (ed. J. E. Desmedt. Clarendon Press, Oxford 1977. 
i cA, Mar A 2977. Sensory evoked potentials in the operating toom. Neurology. 27:358. 
cà, J.B. Cricco, AO. . Graziani, L. J. 7975. The spinal evokediresponse in infants and children. Neurology 25:31-6. 
















For EEG, EOG, EMG, EKG, evoked potentials and 
wherever surface electrodes are used to record bioelectric 
events. 





Compact, portable instrument quickly and conveniently 
checks surface electrode impedances. Electrodes are simply 
plugged in and a button pushed. Color-coded meter shows 
at a glance whether impedance is in the "safe", "doubtful" 
or “unacceptable” range. Alternating test current prevents 
electrode polarization. 


Multiple safety . 

features guard against Life-Tech 

test current exceeding Instruments, Inc. 
medical safety standards. BOX 36221 - HOUSTON, TEXAS 77036 - 713: 782.29 


AN UPDATE IN 
CEREBRAL VASCULAR DISEASE 
FOR NEUROLOGISTS, NEUROSURGEONS 
AND INTERNISTS 
September 12-14, 1979 
University Hospital, London, Ontario 


| Wednesday, September 12 
FUNDAMENTAL AND NEW ASPECTS OF HYPOXIA AND ISCHEMIA 


CLINICO-PATHOLOGICAL CONSIDERATIONS IN ISCHEMIA 


Thursday, September 13 
OBLITERATIVE AND EMBOLIC DISEASE 


Friday, September 14 
ANEURYSMS, CAROTID-CAVERNOUS LESIONS AND 
ARTERIOVENOUS. MALFORMATIONS 


Course Directors: H.M. Barnett, C.G. Orake, 5. Peeriess 
: Guest Faculty U.W.0. Faculty 
john 5. Caronna, San Francisco AL Ámather — AJ. Fox 
William H. Feindel, 4 HM, Barnett jd. Gilbert 
‘Eugene S, Flamm, New York RWE. Barr LCE. Kautmann 
—. William K. Hass, New York 1.0. Brown A. Kertesz 
james W. Lance, Sydney, Australia 6. Debrun C.W. McCormick 
—— Vernon H. Mackillan, Ti C6. Drake SJ. Peerless 
Lr 0- E E s 
Russell, tguson 
Burton A. Sandok, Rochester, Minn 
john M. Tew, Cincinnati 
Sir Jahn Walton, Newcastle Upon Tyne, England 


Approved for Category 1 credit under AANS and CNS 

Further information and registration forms available from: 
Room 1-18, University Hospital 

P.O. Box 5339, London, Canada NGA 5A5 















j ol of grand mal and psychomotor. 


ndicated in those patients with a history of 
cts. 

Warnings. Abrupt withdrawal of phenytoin in epileotic parients may my 
status epilepticus. When, in the judgment of the clinician, the need fol do 
reduction, discontinuation, or substitution of other anticonvulsant mee cation 
arises, this should be done gradually. 2 

Phenytoin is not indicated in seizures due to hypoglycemia or other causes 
which may be immediately identified and corrected A pprcpriate diagnostic pro- 
cedures should be performed as indicated, 

Phenytoin metabolism may be significantly altered by the concomitant use of 
other drugs such as the anih a 

t. Barbiturates may enhance the rate of metabolism of phenytoin. This effect, 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfiram, phenylbutazona,andsulfaphenazole 
may inhibit the metabolism of phenytoin. resulti ng in increased serum levels of 
the drug. This may lead toan increased incidence cf nystagmus, ataxia, or other 
toxic signs. The effect of dicumarol in inhibiting the metabolism of phenytoin in 
the liver has been welldocumented. 

3. Isoniazid inhibits the metabolism of phenytoin so that, with combined ther- 
apy, patients who are slow acetylators may suffer ‘rom phenytoin intoxication. 

4. Tricyclic antidepressants in high doses may orecipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the -mo dexamethasone 
tests. It may also suppress the protein-bound iodine, However this has not been 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Dilantin in human pregnancy and nursing 
infants are unknown. 

Recent reports pay kel an association between the use of anticonvulsant 
drugs by women and epilepsy and an elevated incidence cf birth defects in chil- 
dren born to these women. Data is more extensive with respect tophenytoinand 
phenobarbital. but these are also the most commonly prescribed anticonvul- 
sants. Less systematic or anecdotal reports suggest a possible similar associa- .. 
tion with the use of all known anticonvulsant drugs. E 

The reports suggesting an elevated incidence of birth defects in children of 
drug-treated epileptic women cannot be regarded as adecuateto provea definite 
cause-and-effect relationship. There are intrinsic methodoiogic problems in ob- 
taining adequate data on drug teratogenicity in humans: the possibility also exists 
that other factors, eg. geneticfactorsortheepilepticcondition itself, maybe more 
important than drug therapy in leading to birth defects The great majority of 
mothers on anticonvulsant medication deliver normal infants. It is important to 
note that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong pos- 
sibility of precipitating status epilepticus with attendant hypoxia and threat to life. 
In individual cases where the severity and frequency of the seizure disorder are 
such that the removal of medication does not pose a serious threat tothepatient, 
Ciscontinuation of the drug may be considered prior to and duríng pregnancy, 
aithough it cannot be said with any confidence that even minor seizures do not 
pose some hazard to the developing embryo or letus. 

The prescribing physician will wish to weigh these considerations in treating 
or counseling epileptic women of childbearing potentia’. 

Precautions. The liver is the chief site of biotransformation of phenytoin. Patients 
with impaired liver function may show early signs of tox city. Elderly patients or 
those who are gravely ill may show early signs of toxicity. 

A smali percentage of individuals who have been treated with phenytoin have 
been shown to metabolize the drug slowly. Slow metabolism may be due to 
limited enzyme availability and lack of induction and appears to be geneti- 
cally determined. 

Phenytoin has been associated with reversible lymeh node hyperplasia. if 





ecipitate 


tymph node enlargement occurs in patients on phenytoin,. effortshould be 
made to substitute another anticonvulsant drug or drug combination. — 

Drugs that control grand mal are not effective for petit mai seizures. Therefore, 
f both conditions are present, combined drug therapy s needed. 





The drug should be discontinued if a skin rash appears. i therashis exfoliative, -A 
purpuric, or bullous. use of the drug should notberesurred.Iftherashisa milder 


type ( measies-like or scariatinitorm), therapy may be resumed after the rash has 
completely disappeared. It the rash recurs upon reinstitution of therapy, further 
madication is contraindicated. 

coats has been associated with anticonvulsant therapy, including 
phenytoin. 
, Hyperglycemia, resulting from the drug's inhibitory effact on insulin release, 
^as been reported. Phenytoin may also raise the blooc sugar level in persons 
already suffering trom hyperglycemia. 
Adverse Reactions. Central Nervous System: The most common manifes- 
tations encountered with phenytoin therapy are referable to this system. These 
include nystagmus, ataxia, slurred speech, and mental confusion. Dizziness, 
insomnia, transient nervousness. motor twitchings, and headache have also 
Seen observed. These side effects may disappear with Continuing therapy ata 
reduced dosage level. 

agstrointestinal System: Phenytoin may cause nausea, vomiting, and con- 

stipation. Administration of the drug with or immediately atter meals may help 
ge ea ee e edes E 

integumentary System: Dermatological manifestations sometimes accom- 
panied by fever have included scarlatiniform or morbilliform rashes. A morbilli- 
form rash ( measies-like) is the Most Common: other types of dermatitis areseen 
more rarely. Rashes are morefrequentinchildren and young adults. Other, more 
serious forms which may be fatal have included bullous, axfoliative, or purpuric 
derrnatitis, lupus erythematosus. and Stevens-Johnson syndrome. a 

emonoietic System: Hemopoietic complications. somefatal.haveoccasion- - 
ally been reported in association with administration o* phenytoin. These have pi 
included thrombocytopenia, leukopenia, granulocytopenia, agranulocytosis, < 
and pancytopenia. While macrocytosis and megaioblastic anemia have oc- 
curred, these conditions usually respond to folic acid terapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate such a con- 
dition from other lymph gland pathology. 

Other: Gingival hyperplasia occurs frequently; this incidence may be reduced 
by good oral hygiene. including gum massage, frequent brushing, and appro- 
priate dental care. Polyarthropathy and hirsutism occur Occasionally. Hyper- 
glycemia has been reported. Toxic hepatitis, iver damage, and periarteritis 
nodosa may occur and can be fatal. TJ 
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Tonic-clonic seizures (grand mal) 


DILANTIN' KAPSEALS' 


(phenytoin sodium capsules, USP) 


d f choice 
| el rug e)gela ee 30- and 100-mg capsules 
Actions: o appear to stabilize the seizure threshold 


o appear to preven: the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 
o maintain seizure control in a majority of patients 


Note: [he FDA has advised physicians that generic phenytoin sodium 


capsules are not the same as Dilantin Kapseals In general, patients 
on Dilantin Kapseals should not be switched to other brands or forms ot 
phenytoin capsules. Any change in either dosage form or brand ol 
phenytoin sodium capsules that involves Dilantin sodium capsules 
requires careful monitoring of patients’ serum levels: 


Alsc available as Infatabs* 50-mq, oral suspensions, 30 mg/5 ml and 125 mg/5 m. 


he tour base *Rodin E Epilepsy in Adolescents end Adults, in Conn HF (ed) Current Therapy Philadelphia 
formulahons WB Saunders Company, 1977, pp 716-723 
Drmuiatdorns tNew prescribing directions for phenytoin FDA Drug Bulletin, Aug Sept 1978 


See brief summary of presenbing information on preceding | 
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Pinder, E-M etal., Drugs 13:81, 1977. 





Olproic ACIC ss 
lo f Y Syrup 250 mg/5 ml. 


How to add nm : 
(Valproic Acid) | 


Avoid high-dose side effects and improve _ 
control by adding Depakene, instead of. 
pushing your usual starting agent to 
maximal levels. Observe recommenda- 
tions for adjunctive use. Allow 6 weeks 
for evaluation. 


After seizures are conteolled, sible 
careful reduction of the other agent(s). x 
Seek maintenance with lowest: effective ic 
dosage and fewest drugs. 7 


if side e fects o occur 


Possible initial nausea is best managed 
by mealtime administration. Useofthe — 
syrup may help. Most instances are welt: E 
limiting and transient. 


More serious problems are infrequent. 
Rise in liver enzymes has occurred. Fatal 
hepatic coma has been seen, usually in 
patients on concomitant agents; hence 
liver function should be tested regularly. 
Platelets should also be monitored: 
thrombocytopenia has been noted. 


Of particular interest, Depakene has not 
been associated with hirsutism or gum 
hyperplasia. In some instances where = 
Depakene has permitted pasen to be 3 
withdrawn, pre-existing gum — m 
overgrowth has remitted. 





See overleaf for prescribing information - 







Vdloroic Acid 





DESCRIPTION 


DEPAKENE (valproic acid) is a carboxylic acid designated as 2-propylpentanvic acid. It 
is also known as dipropylacetic acid. DEPAKENE has the following structure: 


CH,-CH,-CH, 0 


"udi 


Vaiproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. It ís slightly soluble in water (1.3 mg/ml) and very solubie in 
organic solventa. 

EPAKENE is supplied as soft elastic capsules and ayrup for oral administration. 


CLINICAL PHARMACOLOGY 


DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic of 
other anticonvulsant drugs. The mechanism by which DEPAKENE exerts its anticon- 
vulsant effects has not been established. It has best suggested that its activity is related 
to increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 
neurenal membrane is unknown. 

DEPAKENE is rapidly absorbed after oral administration. Peak serum leveis of 
Heise acid occur approximately one to four hours after a single oral dose of 
DEPAKENE. The serum half-life (te s a) of the parent compound is approximately eight 
to twelve hours. A slight delay in initial absorption occurs when the drug is administered 
with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly beund 
(90%) to human plasma proteins. l 

Elimination of DEPAKENE and its metabolites occurs principally in the urine, with 
minor amounts in the feces and expired air. Very little unmetabolized parent drug is ex- 
creted in the urine. The drug is primarily metabolized in the liver and is excreted aa the 
glucuronide conjugate. Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position). The three major oxidative metabolites are Z-propyl-3- 
keto-pentanoic acid, 2-propyl-5-hydroxypentanoie acid, and 2- propyl-glutaric acid. 


INDICATIONS 

DEPAKENE (valproic acid} is indicated for use as sole and adjunctive therapy in the 
treatment of simple and complex absence seizures, including petit mal. DEPAKENE 
. may also be used adjunctively in patients with multiple seizure types which include ab- 
sence seizures. 

In accordance with the International Classification of Seizures, simple absence is 
defined as very brief clouding of the sensorium or loss of consciousness (sine usually 
2-15 seconds), accompanied by certain generalized epileptic discharges without ether 
detectable clinical signs. Complex absence is the term used when other signs are also 
| present. 


CONTRAINDICATIONS 
DEPAKENE ivalproic acid) is contraindicated in patients with known hypersensitivity 
to the drug. 


WARNINGS 


Liver dysfunction includi ! hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKE and. concomitant anticonvulsant drugs. These inci- 
dences have occurred during the first six months of treatment with DEPAKENE. 
Although a causal relationship has not been established, liver function tests should be 
performed prior to therapy and BM two months thereafter. Caution should be ob- 
served when administering DEPAKENE to patients with re-existing hepatic disease. 
ier d in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 
UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. Doses greater then 65 
mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletal 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related deiay in 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental abnormalities occurred in rats and rabbits at 

i of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE (valproic acid) in pregnant rabbits when-com- 
pared to non-pregnant rabbits. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defecis in children born to these 
women. Data are more extensive with respect to phenytoin and phenobarbital, but these 
are alzo the most commonly prescribed anticonvulsants: less systematic or anecdotal re- 
poris suggest a possible similar association with the use of all known anticonvulsant 


CH,-CH,-CH, 0H 


The reports suggesting an elevated incidence of birth defects in children of drug. 
treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
data on drug teratogenicity in humans; the possibility also exists that other factors, e.g., 
genetic factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. 

The great majority of mothers on anticonvulsant medication deliver normal infants. it 
is important to note that anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because of the strong 
sibility of precipitating status epileptícus with attendant hypoxia and threat to life. 


a 


n individual cases where the severity and frequency of the seizure disorder are such 
- that the removal of medication does not pose a serious threat to the patient, discontinus- 

tion of the drug may be considered prior to and during pregnancy, although it cannot be 
said with any confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating or-coun- 
seling epileptic women of child-bearing potential. 

PRECAUTIONS 

General: Because of rare reports of platelet aggregation dysfunction, thrombocytepenia 
and elevated liver enzymes, liver function tests, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals. 

Since DEPAKENE (valproic acid) may interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvuigant 
ue recommended during the early course of ei oe (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a ketone containing metabolite 
which may lead to a false interpretation of the urine ketone test. 





Information For Patients: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant (e.g., alcohol), patients should be advised 
not to engage in hazardous occupations, such as driving an automobile or operatirg dan- 
gerous machinery, until it is known that they do not me drowsy from the . 

Drug Inzeractions: DEPAKENE may potentiate the CNS depressant activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTZRAC. 
TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BAR. 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTICN OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THERE [S A CHANGE IN 
UNBOUND (FREE) PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
co SHOULD BE ADJUSTED AS REQUIRED BY THE CLINICAL SITUA- 


THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MA" PRO. 
DUCE ABSENCE STATUS. l 

Caution is recommended when DEPAKENE (valproic acid) is administered with 
drugs affecting iio eei P Serin and warfarin. (See ADVERSE REACT^ONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study of the drug in enimals 
to determine whether it has carcinogenic potential. Carcinogenicity studies in rats and 
mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial an« mam- 
Uy 8 no ind These studies have provided no evidence of a mutagenic potential for 

AU Au Y Rar 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not known what effect 
this would have on a nursing infant. As a general rule, nursing should no: be undertaken 
while a pstient is receiving DEPAKENE. 

Fertilits: Chronic toxicity studies in juvenile and adult rats and dogs demonstrated 
reduced spermatogenesis and testicular atrophy at doses greater than 350 m /kg/day in 
rats and greater than 90 Pique in dogs. THE EF] OF DEPAKENE (VALPROIC 
ACID: ON THE DEVELO NT OF THE TESTES AND ON SPEEM PRODUCTION 
AND FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS 

Since DEPAKENE (valproic acid) has usually been used with other anticonvulsant 
drugs. it is not possible, in most cases, to determine whether the following adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation of -herapy 
are nausea, vomiting and indigestion. These effects are usually transient and rerely re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps and constipatien have 
been reperted. Both anorexia with some weight loss and increased appetite wit weight 
gain have also been reported. 

ONS Ejfects; Sedative effects have been noted in patients receiving valproic ac:d alone 
but are found most often in patients receiving combination therapy. Sedation usually 
disappears npon reduction of other anticonvulsant medication. Ataxia, headache, 
nystagmas, diplopia, asterixis, "spots before eyes", tremor, dysarthria, dizziness and in. 
coordination have rarely been noted. Rare cases of coma have been noted in satients 
also on phenobarbital. 

Dermatologic: Transient increases in hair loss have been observed. Skin rash and 
petechiae have rarely been noted. 

Psychiatric; Emotional upset, depression, psychosis, aggression, hyperactivity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Valproic acid inhibits the secondary phase of platelet aggregation. 
‘See Drug Interactions). This may be reflected in altered bleeding time. Yelative 
iymphocrtosis and mild thrombocytopenia have also been noted in isolated cases. 
Leukopenia haa been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted. Isolated cases of severe hepa- 
totoxicit* have been reported. iSee WARNINGS). 


OVERDOSAGE l 
A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the patient presentec in deep 
coma. An electroencephalogram recorded diffuse slowing, compatible with the state of 
consciousness. The pou made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limited value. 
General supportive measures should be applied with particular attention beinggiven to 
the maintenance of adequate urinary output. 


DOSAGE AND ADMINISTRATION 

DEPAKENE (valproic acid) is administered orally. The recommended initial dase is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg/day, until seizuresare com 
trolled or side effects preclude further increases. The maximum reccmmended dosage ia 
30 mg/ka/day. If the total daily dose exceeds 250 mg, it should be given in a divided regi- 
men. 


The following table is a guide for the initial daily dose of DEPAKENE (valproic acid) 
i15 mg/kg/day}: 
Number of Capsules: or 
Teasposnfuls of Syrap 
Dose 1 Dose 2 Jose 3 


22 — 549 


95$5— 878 
88 —131.9 
132 — 164.9 
165 — 197 9 





75 — 89.9 








As the DEPAKENE dosage is titrated upward, blood levels of phenobarbite] and/or 
phenytoin may be affected. (See PRECAUTIONS), 

Patients who experience G.I. irritation may benefit from administration of the drug 
with food or by slowly building up the dose from an initial low level. 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TC AVOID 
LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED 

DEPAKENE (valproic acid) is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681-13), and as a red s"rup con- 
taining the equivalent of 250 mg valproic acid per 5 ml as the sodium gait in botzles of 16 
ounces (NDC 0074-5682-16). 
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EVOKED RESPONSE SYSTEM 
3 m a by GRASS 
MODEL 10 ERS 


S GRASS MOLI EZS EVOKED RESPONSE SYSTEM == 
TTI ec Evoke, amplify, average and record multi-modality corti- 
i eee el oe Re cal potentials with one compact, totally compatible sys- 
RU cv: 0&8: 49: tem by Grass. The Model 10 has had lengthy and highly 
— os & to s pre successful clinical and research field trials. 


t 


E 
IT. 
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THE BASIC RECORDING SYSTEM: 


e A SIGNAL CONDITIONING MODULE with 11 position 
electrode selection, Electrode test, individual channel 
bandwidth control and calibrator. 


e ISOLATED INPUTS for electrical safety. 


e BIO-RESPONSE AVERAGER with a full 1 K memory for 
each channel for greater resolution. There are four 
separate 1 K memories, therefore there is no memory 
division when multiple channels are used. Designed for 
short latency, rapid-rise time brainstem responses 
where 1000 or more trials are often needed to extract 
and resolve submicrovolt signals from noise within a 10 
milliseconds post-stimulus period. 


e MODULAR CONSTRUCTION for 2 or 4 channel recording. 


e DATA DISPLAY — TWO CRT MONITORS for ongoing 
data and stored data, plus an X-Y plotter. 


OPTIONAL STIMULATORS 
e VISUAL PATTERN GENERATOR for flash, bars or checks. 


e AUDITORY STIMULUS CONTROL for click and for 
masking noise. 
e SOMATOSENSORY STIMULATING MODULE. 
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AMA Fitness and 
Sports Publications 

. Medical health care for athletes can be only as beneficial 
. 48 it is current. With the more sophisticated perform- 
-ances which are evident in all fields of Sport, it is vital 


that you remain abreast of recent developments in 
. Sports medicine. 
















< The AMA Fitness and Sports Publications will enable you 
to provide the sound health care and supervision necessary 
to keep pace with medical problems unique to sports. 

You will find them to be extremely helpful for treating 

_ your sports-minded patients, whether they are week-end 
: Warriors, professionals, or young superstar hopefuls, 
Compiled by medical sports authorities, these references 
Will help you to further optimum health care practices in 
the medical sports arena. 












. 1. Sports and Physical Fitness: JAMA Questions and 
. Answers (OP-274) $1.50 - 

Readily accessible guide on physical fitness and 
Sports medicine. Significant questions concerning 
athletics and exercise programs in relation to spe- 
cific ailments and injuries are fully explored and 
answered. 


(OP-452) $2.00 

Compilation of articles by sports medicine authori- 
ties features: athletic diet programs, sports medi- 
cine programs, effects of steroid drugs on cartilage 
and tendons, sports injury reports, female sports 
medicine. 


5. The Medical Aspects of Sports: 16 


. 2. Standard Nomenclature of Athletic injuries 

(OP-043) $2.00 

From "Abrasion" to "Zygomatic Arch Fracture", 
medical terms commonly used to describe athietic 


6. The Humanistic and Mental Health Aspects of Sports, 
Exercise and Recreation (OP-459) $7.50 
In-depth discussion of controversial issues sur- 
rounding organized sports and recreational physical 


injuries and ilinesses are precisely defined. Defini- 
tions explain: additional terms, etiology, symptoms, 
Signs, complications, laboratory data, x-rays, path- 
ology. 


. Medical Evaluation of the Athlete--A Guide 

(OP-209) $.80 

Pamphlet sets forth medical guidelines intended to 
provide optimal health protection for athletes, in- 
cluding disqualifying physical conditions for sports 
Participation. Sample forms furnished. 


+. Comments in Sports Medicine 

(OP-062) $5.00 

Concise illustrated review of current sports medi- 
cine issues which depicts sound health and safety 


activity programs. Presents: competitive preadoles- 
cent sports emotional pressure, human aggression, 
leisure life patterns, programs for the handicapped, 
exercise for adults. 


. Fundamentals of Athletic Training, Second Edition 


(OP-366) $3.00 
Basic illustrated reference covers the athletic train- 
ers role in the health supervision of athletes. Con- 
tents include: physical fitness, nutrition, mental 
readiness, drug use and abuse, protective equip- 
ment, first aid. 


practices as well as unproven or harmful health 
habits. Volume covers such topics as: rehabilitation, 
female athletics, androgenic-anabolic — steroids, 
Sports safety, quackery, injuries, communicable 
disease. 





TO ORDER: 

Write Order Department, American Medical Associ- 
ation, 535 N. Dearborn, Chicago, IL. 60810. Please 
specify title, OP number, and include payment with 
your order. Thank you, 








Fast Disintegration: Taken at the first symptom 
of migraine, Wigraine tablets disintegrate 7 to 70 times faster 
than otner mieraine preparations.* A patented microgranula- 
ton process “bursts” the tablets apart so that digestive juices 
have unhindered access to the active ingredients—providing 
quick-release medication 


e to halt throbbing nead pain before it takes hold 
eto ease the nausea and "sickness" of migraine attacks 


eto relieve pain from sustained contraction of head and 
neck muscles 


eto allay tne feelings of hopelessness in many migraine 
petients 


e to rebuild the patient's confidence in therapy 


Each Wicraine tablet and rectal suppository contains ergotamine tartrate, 1.0 mg; caffeine, 
100.0 mg beliasionna alkaloids (levorotatory), representing 87.5% hyoscyamine and 12.596 
atropine as sultates 0.1 mg and phenacetin, 130.0 mg. 


PRECAUTIONS: Desage of either tablets or suppositories singly or in combination should 
not exceed a total cf 12 during any seven-cay period. Although rare, ergotamine is capable 
of producing al thesymptoms of ergotism CONTRAINDICATIONS: Peripheral vascular or 
coronarydisease, engina pectoris, hypertension, renal or hepatic dysfunction, pregnancy, 
septic states, incipient glaucoma. SUPPLIED: Tablets—individually foil-wrapped in bexes of 
20 or 10C Supcositories—indiv:dually foil-wrapped in boxes of 12. 


Organon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. 07052 








An early stage in the migraine episode—constricted cerebral 
arteries impair blood flow and evoke the warring aura. Taken 
now, Wigraine can often abort the attack before the onset of 
painful headache. 


Wigraine T 


"n 
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Actual photos show total disintegration of Wagraine tablet in 
digestive juice in only 18 seconds (range 8"-32" ; average 18").* 
In the same test, other well-known migraine tatlets take as long 
as 24 minutes and more. 


*Tested in USP disintegration apparatus. Data on file, Fesearch Department, Organon Inc. 
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_ (bromocriptine mesylate) | 








TABLETS, 2.5 mg. 


The first clinically useful 
dopamine receptor agonist 








Dosage and Administration * For further details, including information on 
e Start with one 2.5-mg tablet with the evening contraception and pregnancy tests, please see 
meal for three days; increase to one tablet with Brief Summary. 
food in the morning and in the evening on the Contraindications: Sensitivity to any ergot alkaloids. j 
fourth day. The therapeutic dosage is one tablet Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has 


been found in patients with pituitary tumors (Forbes-Albright syn- 
two or three times daily with meals. drome), a complete evaluation of the sella turcica is advisable before 
. treatment with Parlodel® (bromocriptine mesylate). Although Parlodel 
e If adverse effects occu r, temporarily reduce therapy will effectively lower plasma levels of prolactin in patients with 
dosage. pituitary tumors, this does not obviate the necessity of radiotherapy or 
: : surgical procedures where appropriate. If pregnancy occurs, treatment 
* Duration of treatment should not exceed six should be discontinued immediately; safe use has not been dem- 
months onstrated in pregnancy. Should not be administered to nursing mothers. 
: Safety and efficacy have ^is been Virg diosa in children under age 15. 
e Although the incidence of congenital malformations and spontaneous 
If pregnancy occurs, treatment should be abortions reported in human studies does not exceed that generally re- 
discontinued immediately. ported for such occurrences in the population at large, the total number 
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« mimics the action of dopamine at the receptor sites 
e patent inhibitor of prolactin secretion A 


-e indicated in amenorrhea/galactorrhea associated 
with hyperprolactinemia* 


Clinical effectiveness in amenorrhea/galactorrhea 
associated with hyperprolactinemia* 


Parlodel therapy was studied in 210 patients e OVERALL CLINICAL EFFECTIVENESS 
with amenarrhea/galactorrhea associated with 63% of 187 patients experienced reini-iation of 
hyperprolactinemia* of whom 187 were evaluated menses and at least 75% reduction in galac- 
for efficacy. In light of the usual findings with torrhea; 47% had both reinitiation of menses and 
previously evailable therapies, the response to complete cessation of milk secretion. 
Parlodel” ‘bromocriptine mesylate) was 
impressiva. e CORRELATION OF CLINICAL RESPONSE 
WITH REDUCTION IN PROLACTIN LEVELS 
e CLINICAL IMPROVEMENT IN AMENORRHEA Improvement markedly correlated wit? reduction 


Reiritiation of menses (or pregnancy without in serum prolactin levels. Maximum reduction of 
first havirg menses?) was reported by 8076 of prolactin levels was achieved within the first four 
187 patients after an average treatment time of weeks of therapy, and reduced levels were main- 
5.7 weeks. tained throughout therapy. 


e CLINICAL IMPRCVEMENT IN GALACTORRHEA 

76960f 187 patients experienced clinically signifi- 

cant —75% or grecter — reduction in galactorrhea, *inthe absence of demonstrable pituitary tumor. Not 

and 58% experienced complete cessation of milk ^ indicated in patients with naona fea ae oe 
secretion The treatment time required for 75% rad I the management of infertility gu I: 
reduction was 6.4 weeks, and that for complete ^ tParlodel (bromocriptine mesylate) is not indicated in 


cessation was 12.7 weeks. the management of infertility. 


Stylized rendition 
of the hypothalamus 
and the pituitary 








of pregnancies seported :s an insufficient sample in which to detectany tinued in approximately 6% of patients because of acverse effects. 
given birth defect; extrapolation of these data to a greater patient popu- These in decreasing order of frequency are nausea 51%, headache 






latior would be statistically invalid. 18%, dizziness 16%, fatigue 8%, abdominal cramps 7%, lighthead- 
Preceutions: Since treetment may result in restoration of fertility, pa- edness 6%, vomiting 5%, nasal congestion 5%, constipation 3% and 
tients should De requirec to use contraceptive measures, other than the diarrhea 3%. A slight hypotensive effect may accompany Parlodel® 

oral contrace»tives, during treatment; however, since patients often (bromocriptine mesylate) treatment. The occurrence ofadversereac- |... 
ignore this recommendation and since pregnancy may occur prior to tions may be lessened by temporarily reducing dosage to one-halfete plet = 


reinitiation o* menses, as an add tional precaution, a pregnancy testis two to three times daily. : 
recommended at least every four weeks during the amenorrheic period Dosage and Administration: The therapeutic dosage S one 


and, once menses are reinitiated, every time a patient misses a men- let, two or three times daily, with meals. Duration of treat 
strua period. Parlodel® (bromocriptine mesylate) therapy has been not exceed six months. It is recommended that treatment € 
demcnstrated tə be effective in zhe short-term management of with one tablet daily, increasing to a therapeutic dosege w 


amerorrhea/zaiactorrhea only. Data are not available on the safety or week, to reduce the possibility of adverse reactions. 
effectivenessof its use im long-term continuous dosage, or in patients How Supplied: Tablets, 2.5 mg, in packages of 30. 
giver repeated courses cf treatment following recurrence of amenorrhea/ 

galactorrhea after initial treatment. Recurrence rates are reportedly Before prescribing or administering, see package insert for 
very nigh, ranging from 70% to 30% in domestic and foreign studies. full product information. orsa SANDQTT 


Adverse Reaetions: The incidence of adverse effects is quite high (6896) 
but these aregenerally mild to moderate in degree. Therapy was discon- SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 
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fromthe start 


cholinergic agents and amantadine 
may be used concomitantly with 
SINEMET but their dosage may have to 
be adjusted. Discontinue levodopa 8 
hours before SINEMET is begun. A time 
interval shorter than 8 hours may 
increase the Fisk of levodopa-induced 
adverse reactions. 


SINEMET: Dosage Guidelines 


Therapy with SINEMET may be initialed 
with one 18/100 tablet t.i.d. and 
increased by one tablet every day or 
every other day until a dosage of six 
tablets per day is reached. It further 
titration is necessary to achieve opti- 
mum effect, SINEMET-25/250, at a dos- 
age of one tablet t.i.d., should be 
substituted. Further dosage adjust- 
ments may be made, as necessary, to 
keep pace with the disease as it pro- 
gresses (see prescribing information). 


SINEMET: important 
considerations before 
init ating therapy 


SINEMET is contraindicated in: 

* Patients receiving monoamine oxidase 
inhibitors, These inhibitors must be 
discontinued at least two weeks prior 
to initiating therapy with SINEMET. 

* Patients with known hypersensitivity 
to this drug: 

* Patients with narrow-angle glaucoma. 








(Patients with chrenic wide-angle 
glaucoma may be treated cautiously if 
intraocular pressure b well controlled 
and the patient is mcnitored caretuily 
for changes in intreocular pressure 
during therapy.) 

e Patients with suspicicus undjagnosec 
skin lesions or a hisicry of melanoma. 


All cautionary ;nformation with levo- 
dopa also applies to S NEMET, Because 
of increased brain dopamine levels, 
both therapeutic and adverse reactions 
(specifically, irvolun:ary movements | 
and mental disturbances) occur at 
lower doses and more rapidly with 
SINEMET than with levodopa. In order - 
to reduce adverse reaetions, it is neces- 
sary to individualize therapy and moni- 
tor the patient closely EE dose 
adjustment periods. The occurrence of 
ann movements May require 
dosage reduction. Blepharospasm may 
be a useful early sign cf excess dosage in 
some patients. 

Instruct patien:s not to take levodopa 
with SINEMET unless you specifically 
recommend it. 


MSD 
VR 


Fora brief summary 
of prescribing information, 
os sec following page. 


Initiating therapy 
with SINEMET” 

a combination of carbidopa 
and levodopa 


SINEMET® -10/100 t.i.d. 
containing 10 mg of carbidopa* and 
100 mg of levodopa 

The usual starting dose for newly 
diagnosed patients 

This can be increased by one tablet 
every day or every other day until a 
dosage of six tablets a day is reached. 
If more medication is required to 
achieve adequate control, SINEMET- 
25/250 tid. should be substituted. 


SINEMET*-25/250 t.i.d. 
containing 25 mg of carbidopa* and 
250 mg of levodopa 


For patients transferred from 


SINEMET-10/100 

The optimal dosage range for 
SINEMET begins with SINEMET-25/ 
250 tid. Upward adjustments may 
be made in increments of one-half 
or one 25/250 tablet every day or 
every other day to two 25/250 tab- 
lets t.i.d. To keep pace as the disease 
progresses, further titration may be 
made as necessary. Do not exceed 
eight tablets of SINEMET-25/250 a 
day. If further titration is desired, see 
full prescribing information. 


For patients transferred 


from levodo 
DISCONTINUE LEVODOPA AT 
LEAST 8 HOURS BEFORE START- 


percent of previous levodopa 
requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET-10/100 Li.d. or q.i.d.) 
Concomitant therapy 
Anticholinergic drugs and amanta- 
dine may be added or continued 
during treatment with SINEMET, 
Their dosage may have to be 
adjusted accordingly. 


* Anhydrous equivalent 
For tull details of dosage and 


administration, see prescribing 
information. 








a combination of carbidopa and levodopa 


practical from the start 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at ieast 8 hours before 
therapy with SINEMET is started, In order to 
reduce adverse reactions, ít is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. 

Contraindications: MAC inhibitors and SINEMET 
should not be given concomitantly. MAO inhibitors 
must be discontinuec at least 2 weeks prior to 
initiating therapy with SINEMET 

SINEMET s contraindicated in patients with 
known hypersensitivity to this drug and in narrow- 
angie glaucoma. 

Because levodopa may activate a malignant 

melanoma, it should not be used in patients with 
suspicious, undiagnosed skin lesions or history of 
melanoma. 
Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levo- 
dopa dosage. (See Dosage and Administration 
section of full prescribing information.) Patients 
taking SINEMET should be instructed not to take 
additional levodopa unless prescribed. 

AS with levadopa. SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine following administration of levodopa. 
All patients should be observed carefully for 
development of depression with concomitant sui- 
cidai tendencies. Treat with caution patients with 
past or Curren” psychoses. Because carbidopa 
permits more levodopa to reach the brain and. 
thus, more dopamine io be formed, dyskinesias 
may occur at lower Cosages and sooner with 
SINEMET than with levodopa. Occurrence of dys- 
kinesias may require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. In such patients, cardiac 
function should be monitored with particular care 
during period cf initial dosage adjustment. in a 
facility with provisions for intensive cardiac cate, 

As with levodopa, there is possibility of upper 
G.L hemorrhage on patients with history of peptic 
uicer. 

Usage in Pregnarey and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unis own, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anricipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers. 

Usage in Calldrea: Safety of SINEMET in 
patients under 1& has nct been established. 
Precautions: As with levocopa. periodic evalua- 
"ions of hepatic. hematopoietic. cardiovascular, 
and renal function are recommended during 
extended therapy 

Patients with chrenic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular oressure is well controlled and patient 
Is monitored caretully for changes in intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


tiously to patients on antihyoertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug mav be required. (For 
patients receiving pargyline, see the contraindica- 
tion on MAO inhibitors.) 

since phenothiazines and butyrophenones 
may reduce therapeutic effects of levodopa. ihey 
should be administered with caution if concomi- 
tant administration with SINEMET is necessary. 
Aiso, the beneficial effects of levodopa in Parkin- 
son's disease have been reported to be reversed 
by phenytoin and papaverine Patients taking 
ihese drugs with SINEMET should be carefully 
observed for loss of antiparkinscnian effect. 
Adverse Reactions: Mos! common serious 
adverse reactions occurring wih SINEMET are 
choreitorm, dystonic, and other involuntary 
movements. Other serious adverse reactions are 
mental changes including parenoid ideation and 
psychotic episodes, deoression with or without 
deveiopment of suicidal tender cies, and demen- 
tia. Convulsions also have occurred; however, a 
causal relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or palpitat ens, orthostatic 
hypotensive episodes, bradykinetic episodes (the 
“on-off phenomenon), anorexia. vomiting, and 
dizziness. 

Rarely. G1. bleeding development of duo- 
denal ulcer, hypertension, phiebitis, hemolytic 
anemia, leukopenia, anc agranulocytosis have 
occurred, 

Other adverse reactions resorted with levo- 
dopa include dry mouth, dysphagia. sialorrhea. 
abdominal pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness 
and faintness, bruxism, confusion, insomnia and 
nightmares, hallucinations and delusions. agita- 
tion and anxiety, malaise, fatigue, euphoria, Mus- 
cle twitching and blepharospasm (may be taken 
as an early sign of excess cosage: consider 
dosage reduction at this time), trismus. Durning 
sensation of tongue, bitter taste. diarrhea, consti- 
pation, flatulence, flushing, skir rash, increased 
sweating, bizarre breathing patterns, urinary 
retention, urinary incontinence, diplopia, blurred 
vision, dilated pupils, hot Hashes, weight gain or 
loss, dark sweat and/or urine, cculogyric crises, 
sense of stimulation. hiccups. edema, loss of hair. 
hoarseness, priapism, and activation, of latent 
Horner's syndrome. 

Abnormaiities in laboratory tests may include 
elevations of blood urea nitroger, SGOT. SGPT. 
lactic dehydrogenase, biirubin alkaline phos- 
phatase. protein-bound iodine, and positive 
Coombs test. More commonly, levels of blood 
urea nitrogen. creatinine, and ur c acid are lower 
during administration of SINEMET than with 
levodopa, 

Overdosage: Management of acute overdosage 
with SINEMET is basically the seme as manage- 
ment of acute overdosage with levodopa: how- 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET 

How Supplied: Tablets SINEMET-10-100 and 
Tablets SINEMET-25/250 are suoplied in bottles 
of 100. .7SI05 (DC 68348075 


For more detailed information, 
Consult your MSD representa- 
tive or see full 5*escribing 
information. Merck Sharp & 
Dohme, Division cf Merck & 
CO. , INC., West Point, Pa. 19486 


.[ EXPAND 
DIAGNOSTIC | 
CAPABILITIES EE 


The 2V-275 Saccadic Velocity Recorder offers a non-evasive test with re- 
peetable electronic recordings of the peri-orbital potentials of each eye 
ind=:endently during saccads. This enables the Physician or Technician 


to obtain permanent EOG recordings to aid in the diagnosis of... 


Mu t ple Sclerosis * Orbital tumor 
Mya:thenia Gravis e Duane's contraction syndrome 


Interauclear Opthalmoplegia . Myotonia Congenita 

Th*r»id eye disease e Senile Ptosis TA | 

HI peve paralysis effecting the medical e Mechanical restrictions and paresis 
es and tne elevated vertical muscles following blow-out fractures of tne orbit 


An instrument of the Quality you have come to expect from TRACOUSTIZS, 
mar facturers of fine instrumentation for electronystagmography and 
rea ed vestibular testing. 


Call us for more details 
- 122/444-7961 P.O. Box 3610 © Austin, TX 78764 





POSITION 
AVAILABLE 
The Department of Neurolo- 


gee SM, Neuromuscular Disease Fel- D d le Ge a 
lowship with emphasis on Oregon Health Sciences Cen- 
p JOIN US electrophysiological diagno- ter in Portland, Oregon, has 
7 sis of neuromuscular disor- a full-time academic posi- 

M 





me tion available June 1979. 
ders, clinical and laboratory The position is for assistant 


investigation in myasthenia to full-professor rank, de- 


i i . pending upon trairing, expe- 
gravis. Large patient service, rience, and productivity and 


muscle histochemistry labo- involves active participation 
ratory. To begin July 1979. in patient-care, teaching, 
| and clinical researzh, partic- 
: ularly in the activi-ies of the 
For information: NINCDS-supported Compre- 
hensive Stroke Center of 
Thomas R. Swift, M.D. Um. 15i 
For information, write or call 
Electromycgraphy Laboratory Frank M. Yatsu, M.D., Profes- 
Department of Neurology sor and Chairman, Cepartment 
Medical College of Georgia ben ppt i 
Augusta, Georgia 30901 Portland, Orezon 97201. (503) 
(404) 828-2681 225-7772. The University of 
Oregon is an affirmative action 


and equal opportunity em- 
ployer. 






i 
" 





~ Open New Doors for your _ 


26 


Alcoholic Patients 


To assist you in treating The section on diagnosis and 
persons afflicted with alcoholism, treatment has been greatly expanded 
the American Medical Association has as a result of the integration of the 
updated and revised its Manual on material on medical complica- 
Alcoholism. Incorporating, tions. With the addition of 





for the first time, the 
Medical Complications of 
Alcohol Abuse (out of 
print), this new edition 
provides the current 
authoritative informa- 
tion which is essential 3 
for helping you to recog- | 
nize, as well as treat, 
alcoholism. 


other data compiled from 
recent research and clini- 
cal experience, this new 
Manual on Alcoholism is 
designed to present 
major considerations 
involved in helping 
patients with 

drinking problems. 


Now thai alcoholism 

is Classified as a 
disease, your role will 

be increasing. Manual 

on Alcoholism should 
prove to be useful in your 
—— endeavors. Order this 
valuable reference today! $2.50 


Manual on Alcoholism provides a concise overview of this complex illness. Its 
purpose is to give you a better understanding of: 


* your alcoholic patients * diagnosis and treatment 


* important factors in the development * more frequent complications 
of alcoholism 





Order Dept. OP-185 S/J 
American Medical Association 

935 N. Dearborn 

Chicago, IL 60610 


ene send. — copylies) of Manual on Alcoholism, OP-185, at $2.50 each. I enclose$ ^ .  J,payableto 
e A. 
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Hexadrol* 
dexamethasone, USP 


Decadron* 


dexamethasone, USP 























Tabiets 0.5 mc 
100's 
TOO0's 


Tablets 0.5 mg 
30's 
500's 


$ 4.16 per 100 
43.42 per 1000 




















Tabiets 0.75 mg 
100's 
7000's 


Tablets 15 mc 

50's 13.87 9.50 8 74 per 100 
Tablets 4.0 mg 

50's 23.62 


40.00 7.24 per 100 
“Based on wholesale price to retailer as listed in Drug Topics Red Book 1978. 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
Organon) A Division of Organon Inc. 
West Orange, N.J. 07052 


A PART OF "zona INC 


Tablets 0.75 mg 
100's 
500's 







5.85 per 100 
46.30 per 1000 
















Tablets 1.5mg 
50's 













Tablets 4.0mg 
100's 













“THE MUSCULAR DYSTROPHY ASSOCIATION eee 

| SPONSORS 
A SYMPOSIUM ON METABOLIC MUSCLE DISEASE 
Clinical And Biochemical Update 
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Wednesday, May 16, 1979 * 
Columbia University a per eae — 
postgraduate medicine course kid 










Held At: White Plains Hospital 
Davis Ave. at E. Post Road 
White Plains, New York 
introduction 
Sheldon Alter, M.D. 


Director, MDA Clinic, Westchester County Medical Center, Valhalla, N.Y. 
Panelists 







TUMORS OF THE BRAIN AND EYE: 
Modern Radiotherapy in 
Multi-disciplinary Management 










Clinical Aspects—An Overview 
Lewis P, Rowland, M.D. 
Chairman of Dept. of Neurology, Columbia University College of P & S 
The Pathology of Metabolic Diseases 
Alfred 1, Spire, M.D, 
Director, MDA Clinic, Albert Einstein Hospital, Bronx, NY 
Recent Biochemical Advances 
Salvatore E. DiMauro, M.D, 


Professor, Dept. of Neurology, Columbia University College of P à 5 
Calcium and Phosphorus Metabolism Relationship to Muscle 
Disease 
Bernard M. Patten, M D. 
Associate Professor, Dept. of Neurology, Baylor College of Medicine, Houston, Texas 
oderator 
Stanley B. Holstein, M.D. — Case Presentation l 
Neurciogist, MDA Clinic, Westchester County Medical Center, Vathalia, New York 
Mira Rinzier, M.D. — Electromyographic Studies 
Assistant Clinical Professor, Rehab. Medicine, N.Y. Medical College, Valhalla, New York 
Evening Session 
8:00 p.m. 
Held At: Carl & Lily Pforzheimer Memoria! 
Building, Purchase, New York 
THE PRENATAL DIAGNOSIS OF 
MUSCULAR DYSTROPHY 


Speaker 












May 23, 24, 25, 1979 
24 credit hours, Category 1, AMA's PRA 









Fee $250; resident's fee $125 







or 
Brain Tumors (May 23 & 24): $175, 16 credit hours 
Eye Tumors (May 25): $100, 8 credit hours 

























Chu H. Chang, M.D., associates 
and an international faculty 













Contact: Dr. Elizabeth C. Gerst 
Continuing Education Center 
630 West 168 St., N.Y., N.Y. 10032 
(212) 694-3682 






Maurice 1. Mahoney, M.D, 
Associate Professor of Human Genetics and Pediatrics, Yale U. School of Medicine 


COCKTAILS AND DINNER 
6:00 to 8:00 PM. 

For further information please contact 
Muscular Dystrophy Association 
222 Mamaronech Avenve 
White Plains, New York 16605 
914-946-2400 or 212-828-3355 
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" AMA and ASCPT members call the 
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(| AMA DRUG EVALUATIONS, Third Edition, has 
Spa e AE A 19, 27 || set new standards for objectivity, reliability, and 

















comprehensiveness in a drug compendium. The 

Parke Davis & Company ss 12-13, 29-32 official AMA drug manual, it combines the best 
medical opinion of your colleagues and has been 
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recognized uses and routes of administration —labeled 
and unlabeled—for virtually all drugs currently 
available in the U.S. 
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-FROM PARKE-DAVIS RESEARCH 


A BREAKTHROUGH 
THE TREATMENT OF 
A MAJOR VIRAL DISEASE 
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(Chi-square analyses, P = 0.03) ( 


P Controlled studies indicate that VIRA-A 


(vidarabine for infusion) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 287% 


(Fig. 1).! 


‘ig. p Morbidityand mortality in biopsy-proved Herpes simplex 
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virus encephalitis. 
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C] "— NO KA MINOR 


J ALIVE, MODERATE 
SEQUELA 


W ALIVE, SEVERE 
SEQUELAE 


B DEAD 


* National Institute 
of Allergy and 
Infectious Diseases 


PLACEBO? 
RAFY 


Of 28 patients who were brain-biopsy 
positive for Herpes simplex virus, 


18 received VIRA-A and 10 received 
placebo.’ 


Ea dy. siagnosis and treatment are essential 


There is a direct relationship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy i is initiated. Once the comatose 
state is reached in the patient with 


Herpes simplex virus encephalitis, 
therapy may be futile.’ In the same 


double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


-—adapted from Whitley, et al? 





died in spite of active drag therapy, 
and all the survivors were severely E. 
neurologically debilitated. But ne deaths | 
occurred among lethargic patients | 
treated with VIRA-A, and six of seven 
survivors had only minor or moderate 
neurologic complicatiors.' = 

After localization of an intracerebral — 
lesion by brain scan, electroencepha- — 
lography, and/or computerized axial —-— 
tomography, brain biopsy is required to — 
confirm the etiologic diagnosis by means - 
of viral isolation in cell cultures. Detec- 
tion of Herpes simplex virus in the E 
biopsied brain tissue can also be reliably - 
done by specific fluorescent antibody — — 
techniques. 


Recommended Dosage: 
15 mg/kg/day for 10 days 


Note: There are no clinical studies 
available to indicate that VIEA-A for 
infusion is effective in the management _ 
of encephalitis due to varicella-zoster or _ 
vaccinia viruses. VIRA-A is not effective | 
against RNA viral or adenov:ral infec- | 
tions. It is also not effective against - 
bacterial or fungal infections. There are . 
no clinical data to indicate e "icacy 

against cytomegalovirus, vaecinia virus, 
or smallpox virus. 3 

Some degree of immunoc: )mpetence | 
must be present in order for YIRA-A — 
to achieve clinical tepon; 


Please see following page for conplete 
prescribing information, including . 
contraindications, warnings, precautions, 
and adverse reactions. We 
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A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion (ara-A, vidarabine, adenine arabinoside) is a sterile antiviral 
drug for intravenous administration only. Vira-A (Vidarabine for infusion} is a purine nu- 
cieoside obtained from fermentation cultures of Streptomyces antibioticus. Each miliiliter of 
suspension contains 200 milligrams of v.darabine monohydrate equivalent to 187 4 mifi- 
grams of vidarabine. Each milliliter contains 0.1 milligram Phemerol* (benzethonium 
chionde) as a preservative: sodium phosphate dibasic. 0.957 milligrams. and sodium phos. 
phate monobasic, 4.138 milligrams. as buffering agents. Hydrochloric acid may have been 
added to adjust pH. Vira-A is a white, crystalline solid with this empirical formula: 
Crick; ;N.O4*H 20. The molecular weight is 285.2: the solubility is 0.45 mg/m! at 25°C. and 
the melting point ranges from 260? to 270?C. The chemical name is 9- B-D-arabinofuranosyt- 
adenine monohydrate. with the following structural formula. 
Clinical Pharmacology. Following intravenous admin- 
istration. Vira-A is rapidly deaminated into arabinosyl- 
hypoxanthine (Ara-Hx}, the principal metabolite, which 
is promptly distributed into the tissues. Paak Ara-Hx 
and Ara-A plasma levels ranging from 3 to 6 4 g/mi and 
0.210 0.4 ng/ml. respectively. are attamed after slow in- 
travenous infusion of Vira-A doses of 10 mg/kg of body 
weight. These levels reflect the rate of intusion.and 
show no accumulation across time. The mean half-life 
of Ara-Hx is 3.3 hours Ara-Hx penetrates into the cere- 
braspinal fluid (CSF) to give a CSF/plasma ratio of ap- 
proximately 1:3. 

Excretion of Vira-A is principally via the kidneys. 
Urinary excretion is constant over 24 hours. F orty-one O 
to 53% of the daily dose is recovered in the urine as H OH 
Ara-Hx with 1to 3° appearing as the parent com- 
pound. There is no evidence of fecal excretion of drug H H 
or metabolites. in patients with impaired renal function OH H 
Ara-Hx may accumulate in the plasma and reach levels 
several-fold higher than those described above. 
Microbiology. Vira-A possesses in vitro andin vivo 
antiviral activity against Herpesvirus simplex (Herpes simplex virus} types t and 2. 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involved with the inhibition of viral replication. In KB cells in- 
‘ected with Herpes simplex virus type t, Vira-A inhibits viral DNA Synthesis. Vira-A is rapidly 
deaminated to Ara-Hx. the principal metabolite. in cell cultures. laboratory animals, and 
humans. 

Ara-Hx also possesses in vitro antiviral activity but this activity is significantly less than the 
activity of Vira-A. 

Indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus en- 
cephaiitis. Controlled studies indicate that Vira-A therapy will reduce the mortality caused by 
Herpes simplex virus encephalitis from 7010 28"... Vira-A therapy does not appear to alter 
morbidity and resulting serious neurotogical sequelae in the comatose patient. Therefore, 
gariy diagnosis and treatment are essential. 

Herpes simplex virus encephalitis shcuid be suspectedin patients with a history of an 
acute febrile encephalopathy associated with disordered mentation, altered level of con- 
sciousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination of cerebrospina’ 
Ruig and localization of an intra-cerebral lesion Dy brain scan, slectroencepha‘ography or 
computerized axial tomography (CAT). 

Brain biopsy is required in order to confirm the etiotogical diagnosis by means of viral isola- 
tion in cell cultures. 

Detection of Herpes simplex virus in ihe biopsied brain tissue can also be rekably cone by 
specie fluorescent antibody techniques Detection of Herpes virus-like particies by electron 
microscopy or detection of intranuclear inclusions by histopathologic techniques only pro- 
vides a presumptive diagnosis. 

There are no reports available to indicate that Vira-A for infusion is effective in the manage- 
ment of encephalitis due to varicella-zoster or vaccinia viruses Vra-A is not effective agains: 
infections caused by adenovirus or RNA viruses Kis also not effective against bacteral or 
fungal infections. There are no data to support eflicacy of Vira- A against cytomegalovirus, 
vaccinia virus, or smallpox virus. 

Contraindications. Vira-A is contraindicated in patients who develop hypersensitivity reac- 
tions toit 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneous route 
because of its low solubility and poor absorption. 

Precautions. Treatment should be discontinued in the patient with a brain biopsy negative for 
Herpes simplex virus in cell culture. 

Special care should be exercised when administering Vira-A to patients susceptible to fug 
overicading or cerebral edema. Examples are patients with CNS infections and impar ed re- 
nal function, 

Patients with impaired renal function. such as postoperative renal transplant recipieots. 
may have a slower rate of renal excretion o! Ara-Hx. Therefore. ihe dose of Vira-A may need 
to be adjusted according to the severity of impairment These patients should be carefully 
monitored. 

Patients with impaired liver function should also be observed for possible adverse effects 

Appropnate Hematologic tests are recommended during Vira-A administration since he- 
mogiobin, hematocrit. white blood cells. and platelets may be depressed during therapy 

Some degree of I mmunocompetence must be present in order for Vira-A to azhieve clinical 
response 

Usage in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabits Doses ol 
5 mg/kg or higher given intramuscularly to pregnant rabbits during organogenesis induced 
fetal abnormalities. Doses of 3 mg/kg or fess did not induce teratogenic changes in pregnant 
rabbits. Vira- A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnant 
rats Guring organogenesis, signs of maternal toxicity were inducec at doses of 100 mg/kg or 
higher and frank fetal anomalies were found at doses of 150 to 256 mg/kg. 

A safe dose for the human embryo or fetus has not been established. 

Consequently, the use of Vira- Ain pregnant patients should be limited to life-threatening 
illnesses where the possible benefits outwegh the potential risks involved. 

itis not known whether Vira-A is excreted in human milk As a general tule. nursing should 
not be undertaken while a patient is uncer treatment since many drugs are excreted in Pu- 
man milk. However. Vira-A is rapidly deaminated in the gastrointestinal tract. 
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Adverse Reactions. The principal adverse reactions involve the castromtestmal tract and 
are anorexia, nausea, vomiting, and diarrhea. These reactions are mild to moderate. and sel- 
Gom require termination of Vira-A therapy. 

CNS disturbances have been occasionally reported at therapeu'ic doses These are 
tremor, dizziness. hallucinations, confusion. psychosis. anc ataxia 

Hematologic clinical laboratory cha nges noted in controlled and uncontrolled studies were 
a decrease in hemoglobin or hematocrit, white blood cell _count. and platelet count. SGOT 
elevations were aiso observed Other changes occasionally observed were decreases in 
reticulocyte count and elevated total bilirubin. 

Other symptoms which have been reported are weight loss, malaise, pruritus. rash. hema- 
temesis, and pain at the injection site. 

Overdosage. Acute massive overdose of the intravenous form has been reported without 
any serious evidence of adverse effect. Acute water overloading would pose a greater threat 
to the patient than Vira-A. due to its low solubility. Doses of Yira-A over 20 mg/kg/day can 
produce bone marrow depression with concomitant thrombacytopema and leukopenia. If a 
massive overdose of the intravenous form occurs. hematologic. iver. and renal functions 
should be carefully monitored. 

Acute massive oral ingestion is not expected to be toxic because drug absorption from the 
gastrointestina! tract is minimal. The oral LDastor Vira-A is greater than 5.020 mg/kg in mice 
and rats. 

Dosage and Administration. CAUTION— THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTICN PRIOR TO ADMINISTRA- 
TION. RAPID OR BOLUS INJECTION MUST BE AVOIDED: 

Dosage. Herpes simplex virus encephalitis ~15 mg/kg/day for 1G days. 

Method of Preparation. Each vial contains 200 rng of Vira-A per ml of suspension. The 
Solubility of Vira-A in intravenous infusion fluids is limited. Each one mg of Vira-A requires 
2.22 ml of intravenous infusion fluid for complete solubilization. The-efore, each one liter of 
intravenous infusion fluid will solubilize a maximum of 450 mg of Vira- A. 

Any appropriate intravenous solution is suitable for use asa dilueat EXCEPT biologic or 
colloidal fluids (e.g.. blood products, protein solutions. etc). 

Shake the Vira-A vial well to obtain a homogeneous suspension before measuring and 
transferring. 

Prepare the Vira-A solution for intravenous administration oy aseptically transferring the 
proper dose of Vira-A into an appropriate intravenous infusion fluid. The intravenous infusion 
fluid used to prepare the Vira-A solution may be prewarmed to 35? ta 40°C (95? to 100°F) to 
facilitate solution of the drug following its transference. Depending o^ the dose to be given, 
more than one iter of intravenous infusion fluid may be required. Thoroughiy agitate the pre- 
pared admixture until completely clear. Complete solubilization of tha drug, as indicated by a 
completely clear solution, is ascertained by careful visual insaection Final ftraton with anin- 
line membrane filter (0.45 u pore size or smaller) Is necessary. 

Once ín solution, the drug has been found to be chemicallystable at room temperature (be- 
low 86°F} for at least two weeks. Dilution should be made jus: prior to administration and 
used at least within 48 hours. Subsequent agitation. shaking..or inve-sion of the bottle is un- 
necessary once the drug is completely in solution. 

Administration. Using aseptic technique. slowly infuse the total daiy dose by intravenous 
infusion (prepared as discussed above) at a constant rate over a 12- to 24-hour period. 

How Supplied. N 0071-4150-08 (Steri- Vial* 4150) Vira-A (Vicarabine for Infusion), a sterne 
suspension containing 200 mg/ml, is supplied in 5-mt Steri Vials. packages of 10. 

Animal Pharmacology and Toxicity. Acute Toxicity: The inirapentoneal LD aq for Vira-A 
ranged from 3,890 to 4.500 mg/kg in mice. and from 2.239 t2.512 mg/kg in rats, suggesting 
a low order of toxicity to a single parenteral dose. Hepatic medgalocyt3sis was observed in 
rats after single. intraperitoneal injections at doses near and exceeding the LDec value. The 
hepatic megalocytosis appeared to regress completely over several months. Acute intrave- 
nous values could not be obtained because of the limited Solubility of Vira- A. 

Subacute Toxicity, Rats. dogs. and monkeys have been gwen dai y intramuscular injec- 
tions of Vira-A as a 20° suspension for 28 days. These animal species showed dose related 
decreases in hemoglobin, hematocrit, and lymphocytes. Bone marrow depression was also 
observed in monkeys. Except for localized. injection-site Injury and weight gain inhibition or 
‘08S, rats tolerated daily doses up to 150 mg/kg. and dogs tolerated cally doses up to 50 mg/ 
kg. Megalocytos:s was not seen in the rats dosed by the intramuscular route for 28 days 
Rhesus monkeys were particularly sensitive to Vira- A. Daily intramuscular doses of 15 mg/kg 
were tolerable, but doses of 25 mg/kg or higher induced proquessively severe clinical signs of 
ONS toxicity. Three monkeys given slow intravenous infusions of Virz-A in solution at a dose 
of 15 mg/kg daily for 28 days had no significant adverse reactions. 

Tumorigenicily. Chronic parenteral (IM) studies of vidarabine have been concucted in 
"mice and rats. 

In the mouse study, there was a statistically significant increase in| ver tumor incidence 
among the vidarabine-treated females. in the same study, some vidarabine-treated male 
mice developed kidney neoplasia No renal tumors were found in the vehicle-treated control 
mice or the vidarabine-treated female mice. 

in the rat study. intestinal. testicular. and thyroid neoplasia cccurrec with greater frequency 
among the vidarabine-treated ammals than in the vehicle-treased con tols. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the low-dose 130 mg/kg} 
females were statistically significant. 

Hepatic megalocytosis, associated with vidarabine treatment, has been found in short- and 
long-term rodent (rat and mouse) studies. Ris not clear whether or no this represents a 
preneoplastic change. 

Mutagenicity. Results obn vitro expenments indicate that vidarabine can be incorporated 
into mammalian DNA and can induce mutation in mammalian cells (mouse LS178Y cel! line). 
Thus farin vivo studies have not been as conclusive, but there is some evidence (dominant 
lethal assay in mice} that vidarabine may be capable of producing mutagenic effectsin male 
germ celis. 

- ithas also been reported that vidarabine causes chromosome brea«s and gaps when 
added to human leukocytes in vitro. While the significance of these effectsin terms of muta- 
gernicity is not fully understood, there is a well-known correlation between the abiiity of vare 
ous agents to produce such effects and they ability to produce heritab e genetic damage. 
WK 
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Reference: 1. Whitiey RJ, Soong S4. Dolin R. et al: Adenine arabinoside therapy of opsy- 
proved herpes simplex encephalitis: National institute of Allergy and Irfectious Diseases 
Collaborative Antiviral Study N Engi J Med 297-289-294. August 11, 1977 
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The sync rome first described in 1904 
by te e e Spanish otolaryngologist, Antonio 
Garcia Tapia, has beer variously inter- 
preted by subsequent authors such that 
there is littie current agreement as to the 





site of the: lesion “responsible for the 





z P the. specific symptoms 
included in this | disorder. The confusion 





arese n part because Tapía's original 


| patient hac associated neurologic find- 
ings. Careful review of Tapia’s reports 
reveals (1) th ithe regarded the syndrome 
as consisting af ipsilateral hemiplegia of 
the larynx and tongue with normal func- 
| tion: ot the. set palate and (2) that he 
dE tre jesion resulting in these 
was outside the CHS. 












: Gear: end predise definitions o? diseases, 
. ané the appsicstion of «ach names to them 
^. 8s mre expressive of their true and real 
 - patere, are ef more consequence than they 
are generally imagined ta be.' 
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frratic Evolution of an Eponym 


s. Seb enberg, MX MPH. E. Wayne Massey, MD 


inical neurology utilizes the pat- 
terns of signs and Symptoms to 
localize the anatomic site of the 
lesion(s) in the nervous system. De- 
scriptions of these various combina- 
tions of findings often pose difficul- 





ties by necessitating a rather cumber- - 


some terminology. In the past, 


authors frequently turned to eponyms 
as a way around this problem. Unfor- . 


tunately, for the student of neurology, 


these eponyms provide no clues (other 


than historie) to the signs and symp- 
toms constituting a particular disor- 
der. This situation becomes especially 
frustrating when standard sources of 
information are ineonsistent in defin- 
ing the features of an eponymic 
syndrome. Such is the case with the 
eondition described in 1904 by the 
Spanish otolaryngologist, Antonio 
Garcia Tapia (1875-1950).*^ The Table 
summarizes the areas of disagree- 
ment concerning this syndrome.'"* 
The debate oceurs on two levels: (1) 
the particular eranial nerves (X, XI, 
and XII) and muscles (larynx, soft 
palate, pharynx, trapezius, sternoclei- 
domastoid, and tongue) that are 
affected, and (2) the site of the lesion 
(intramedullary or peripheral). 
Tapia's original deseription of this 
syndrome was in the form of a report 
to the Spanish Medical-Surgical Acad- 
emy on Feb 8, 1904.* To publicize his 
findings more widely, he published 
this observation in both French" and 
Spanish’ in February and April 1905. 
The Spanish version is entitled “A 
case of paralysis of the right side of 
the larynx and tongue with paralysis 


of the sternocleidomastcid and trape- 
zius on the same side aceompanied by 
temporary total hemiplegia of the left 
side of the body.” Although not very 
succinct, the title is certainly descrip- 
tive. The Spanish and French articles 
both provide a detailed deseription of . 
the signs and symptoms exhibited by 


Tapia's original patient, together with 


the author's thoughts concerning the 
site and pathogenesis of the findings. 
In Tapia's own words (from the Span- 
ish): 


The patient is a thirty-year-old man, : 
bull-fighter, who came to my clinic.. 
January 20, 1904, for treatment of acute 
coryza. | 

But the patient's rough bitonal voice, 
typical of persons with laryngeal paralysis, 
and the paralysis and atrophy of the right 
half of the tongue, which was observed 


when I attempted a laryngeal examina- 


tion, led me to realize that I was dealing — 
with a very interesting patient, and that . 
the most minor aspect of the case was the - 


coryza that I was trying to treat. As à — 


matter of fact, 


follows: : 
On September 2, 1895, while inscrit PIE 


his history... is as 


pair of bandilleras, he was struck by a bull, 


who hit him with his horns in the right. 
lateral part of the neck, a little behind the 
angle of the lower jaw. At that time, he 
noted that he was almost completely 
aphonie, that his tongue dragged when he 
tried to speak, and that he had great 
diffieulty in swallowing saliva. In spite of 
his desire to continue fighting, his asso- 
ciates sent him to a clinie, sinee they saw 
large amounts of bleod dripping from his 
wound. 


He did not give us any fone 


tion... about the nature of the treatment E 
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Definitions of Tapia’s 


Vocai 


Source, yr Cord 


Tilney and Riley,‘ 1938 


DeJong,’ 1950 


Lederer,’ 1952 
Wechsler,’ 1963 
Roger et al? 1969 


Haymaker,’ 1969 * 


Chusid,'? 1973 + + 





Mayo Clinic and Mayo 
Foundation,” 1976 
Haymaker and Kuhlen- 

beck,” 1977 


that he received (ligature?); he only 
remembered that the wound was sutured, 
and that after three hours he suddenly lost 
consciousness and, according to what they 
told him, regained it thirty-six hours later, 
at which time his left arm and leg were 
paralyzed, and his face was twisted 
towards the right. He also remembered 
that he was able to close both eyes. ... 

His sensation always remained intact. 
He gradually regained muscle strength, to 
the point that eight months after the acci- 
dent he no longer had any signs of hemiple- 
gia. 

But the hoarseness, as well as the dysar- 
thria, and the difficulty in swallowing, 
continued, although they were improved 
somewhat. He never vomited fluid through 
his nose. In this condition, he resumed his 
life as a bullfighter, noting...that he 
became. somewhat fatigued on exertion 
and experienced mild cardiae palpitations. 

Within a short time, he had pneumonia 
on the right side, from which he recovered 
very well. And later he had another episode 
on the same side, which left as a sequela 
the almost constant dyspnea which he has 
at present and which has obliged him to 
give up his career as a bullfighter. 

Examination: When the patient has his 
head directed forward, one sees at the 
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Palate/ 
Pharynx 





Cranial Nerve. 


Nerve XII 


que 
Tongue 


Sternocleido- 
mastoid’ 
Trapezius 





‘Syndrome From Selected Sources 


Comment 


Ascribes these findings to a lesion of the medulla oblongata 


involving the nucleus ambiguus and nucleus hypoglos- 
sus; also states: "The same combination of symptoms 
sometimes occurs from involvement due to injury to the 
peripheral nerves. It is usually the result of gunshot iniu- 
ries affecting the hypoglossal and vagus nerves in their 
cervical course." — 

Notes that "this has been attributed to a tegmental lesion 
in the lower third of the medulla involving the ambiguus 
and hypoglossal nuciei, but since the soft palate and 
pharynx may be spared, this syndrome . . . is more likely 
the result of an extramedullary lesion with involvement of 
the hypoglossal and vagus nerves high in the neck" 


Describes this syndrome under "lesions of the medulla" 

In addition to the vocal cord and tongue, the authors also 
mention there may also be paralysis of sternocleidomas- 
toid and trapezius and involvement of the cervical sympa- 


thetic nerves with resulting Horner's syndrome 





+ "" Also notes involvement of cervical sympathetic trunk with 
tachycardia; does not mention muscles affected, only 
nerves ("X and XI plus the cervical sympathetic trunk") 

+ States that Tapia’s syndrome is “produced by a lesion af- 
fecting the motor nuclei or rootlets of the vagus and hy- 


pogiossai nerves” 
Does not mention muscies involved, only nerves ("recurrent 





laryngeal of X and Xil") 

Mentions that this combination of symptoms (‘ipsilateral 
paralysis of the vocal cord, soft palate, and tongue") may 
be due to unilateral lesions of the nucleus ambiguus and 
intramedullary fibers of the twelfth cranial nerve: nctes, 
however, that "this combination of signs is... more fre- 
quently due to extracranial involvement of the twelfth 
nerve and the recurrent laryngeal branch of the tenth 
nerve (Tapia's syndrome)"; presumably the latter lesion 
would spare the soft palate and pharynx, but this is not 
stated by the authors 


lower border of the parotid region, a scar 
measuring about Z em., situated immedi- 
ately behind the lower jaw and proceeding 
in an oblique direction, backward and 
upward, as though it were a prolongation 
of the border of the mandible, until it 
almost reaches the sternocleidomastoid 
muscle. 

... When we tried to pull out this 
patients tongue, we saw that it was 
deflected toward the right; the tip was 
directed towards the side of the le- 
sion....The right half of the tongue is 
atrophied. 


The motility of the soft palate is intact; 


one cannot see in it even the slightest 
indication of paresis; the patient never 
vomited food through his nose. 

By means of laryngoscopie examination, 
we observed the complete paralysis of the 
right side; the right cord was straight and 
immobile, m a position intermediate 
between that of deep inspiration and that 
of phonatior. 

...The sensation of the larynx was 
intact. Did seetion of the vagus nerve 
produce other disturbances in this patient? 
I do not beleve that it would be risky to 
ascribe the patient's cardiac palpitations to 
this probable cause. ... 

At present, when an examination of the 





chest was performed, our attentien was 
called in this patient to the exaggerated 
tachycardia and the violent palpitation of 
the enlarged heart.... A careful examina- 
tion... identified the presence cf mitral 
stenosis. 

The symptoms described above clearly 
lead us to affirm that there was section of 
the vagus nerve. The persistence of the 
motility of the soft palate does not destroy 
the veracity of the facts .. what happens 
is that the section of the vagus nerve is 
situated in this case below the emergence 
of the pharyngeal nerve, which is the bear- 
er of the motor impulses to the soft 
palate. 

The sympathetic nerves and the glosso- 
pharyngeal nerve remain intact. I believe 
that the jugular vein and the internal 
earotid artery had not been sectioned; since 
there had been a delay in treatment, it was 
long enough to have prodaced fatal hemor- 
rhage. Nevertheless, we are surprised to 
see how the horn, which cut the vagus 
nerve, was able to penetrate between these 
vessels without sectioning them, even 
though at this level the carotid and the 
jugular are slightly separated. . 

From the viewpoint of the total hemiple- 
gia of the left side of the body, I need only 
make a few very brief remarks solely for 
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the purpese o completing this clinical 
history. It was an episode that passed, 
which we cic nctsee, and regarding which, 
fer this ressor, we have no data from 
direct examination om which we could 
advance a decise opinion. 

On the other and, there is no doubt that 
it has a mere or ss direct conrection with 
the traumat:zat on. 

The focal symptoms lead me to think of 
an embolism prwiueed in this case because 
the eauroti4 underwent a contusion and 
small -hrombus-vas produced in its tunica 
interma, whick became detached and 
reached the mternal capsule, grving rise to 
the resultmg Gsturbances. Ir my judg- 
ment, we must reject the idea that this 
patiemt had primary cardiac disease, and 
that this was tle origin of the embolism. 
The very active life of the bullfighter was 
incompatilie by its very nature with any 
cardiac disease regardless of how well- 
compensated tEis might be; the mitral 
stenosis from wich he suffers today, is a 
later develepmett... . 

I do not wish -o terminate this insignifi- 
cant study without having noted that the 
symptomaticassceiation of parzlysis of the 
larynx, of the toague, and of the sternoclei- 
domaszoid and trapezius, without paralysis 
of the soft pala-. is rather common. 

In a paper that I am now preparing on 
associated paralrsis of the larynx, I report 
some ‘ew eases i which I have observed 
this syndrome. im this study, I have intro- 
duced severabdizgrams which will reveal at 
a glance how, vh a lesion existing at a 
certain poiut, the syncrome exhibited by 
our patient was produced." 


The other paper referred to above 
was, like i-s predecessors, published in 
beth a Fren-h? and a Spanish" 
version. In these 1906 publications, 
Tapia reviewed his ewn experience 
with three pat=nts with this combina- 
tien of symptems. In addition to the 
case of the bu Fighter just described, 
he also reported details concerning a 
second tomeader with a similar neck 
weund resulting from a bull’s horn. 
The third patient hac a paro-id tumor. 
Only one of the three patients had 
weakness of the trapezius and sterno- 
cleidomastoid; 311 three had ipsilateral 
hemiplegia of -he larynx and tongue. 
Tapia suppéersented these observa- 
tions with four additienal cases origi- 
nally describec by other investigators. 
In one instance, the lesion was the 
result of surgery for removal of a 
branchial epit:elioma; in another, it 
"appeared to t= due to syphilis”; in a 
third, it "vas preceded by an attack of 
apoplexy”: anc in the fourth patient, 
the cause was mnknown. 

It is clear thet Tapia believed that 
the lesion responsible for these find- 
ings im hss own three patients was 
outside the -entral nervous sys- 
tem*^- "(Fie L-. He realized, however, 
that this might not be so in the patient 
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V. S, Nerf vago-spinal. 
.F. Nerf pharyngien. 
.L. S. Nerf laryngé supérieur. 
H. Nerf hypoglosse. 
. R. 
.S. 


Nerf récurrest. 
Nerf spinal. 





l. Siège de la lésion chez notre 
malade. 

If. Dans le syndrome d'Àveliis, 
Ill, Dans le syndrome deSchmidt. 
IV. Dans le syndrome de Jackson 

complet. 





Fig 1.—Lesion site (designated by Roman numeral |) proposed by Tapia for syndrome he 


described (from Tapia*'’). 


Fig 2.—Tapia's scheme for interrelation- 
ship of syndromes involving cranial nerves 
X, XI, and XII (from Tapia* ^). 


Sterno-mastoidien et trapeze. > 
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Fig 3.—Antonio Garcia Tapia at age 37 
(from Tapia’). 
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with “apoplexy.” Tapia then asked the 
rhetorical question: “Now do the cases 
that I have just reported deserve to be 
described as representing a new 
syndrome?” He replied in the affirma- 
tive: “[ Although] there are innumera- 
ble combinations of symptoms that 
may be observed in practice... 1 
believe that the one that I have the 
honor to propose has a personality 
justified by the observations that 
have been presented.” 

Tapia concluded his presentation by 

relating his observations to the rather 
extensive list of syndromes already 
well documented up to that time 
(Fig 2). 
The many variations of the syn- 
: drome in Tapia's own reports would 
-. . argue against the need for its recogni- 
üon as a distinct entity and likely 
account for the subsequent disagree- 
ment as to what clinical features 
eonstitute this condition. Those who 
confuse these various syndromes and 
their corresponding eponyms should 
find comfort in the words of Leder- 
er: 

It has often been stated that there are 
but few laryngologists and neurologists 
who, without consulting books can tell 
exactly the difference between the syn- 
dromes of Hughlings Jackson, Collet, 
Tapia, Avellis, Vernet and Schmidt. Even 
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Boston, Little Brown & Co, 1968, p 609. 

2. Tapia AG: Antologia de Trabajos Clentifi- 
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3. Bartual R: El Professor Antonio Garcia 
Tapia. Rev Esp Otoneurooftalmol Neurocir 9:i, 
1950. 

4. Tilney F, Riley HA: The Form and Func- 
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York, Paul B Hoeber Inc, 1938, pp 290-291. 

5. DeJong RN: The Neurologic Examination, 
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adelphia, WB Saunders Co, 1963, p 304. 

8. Roger J, Bille J, Vigouroux RA: Multiple 
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in whom the syndrome was associated 


them. These names are impractical, incor- 
rect and misleading. They are merely of 
academie interest. When, by a progressive 
proeess at the cranial base, today the 
vagus, tomorrow the accessory, later on 
perhaps the hypoglossus, and eventually 
the glossopharyngeal nerves are attacked, 
it is aimless to speak of a transition of the 
syndrome of Avellis into that of Schmidt, 
into that of Hughlings Jaekson, or into that 
of Collet. 


... Neurologists are in daily contact 
with associated paralyses of cranial nerves; 
but ther do not fetter their minds by 
trying te fit every combination into a little 
compartment with a label of its own. The 
only serviceable classification is that 
according to the anatomic situation of the 
disturbance.* 

Wechsler agreed with this philoso- 
phy; he wrote: "Without further 
multiplying syndromes, or failing in 
gratitude to the observers who origi- 
nally described them, the student will 
do well to forget the names and mere- 
ly try to reason out what signs and 
symptoms must result from involve- 
ment of... different structures." 

Even if future students of neurolo- 
gy heed this advice, Tapia's many 
scientific accomplishments in other 
areas will continue to ensure him a 
status of honor and recognition 
among physicians throughout the 
world. Tapia himself (Fig 3) was the 
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_ * A ongitutiral study cn rubella, mea- 
sles, end respiratory syncytial virus anti- 
bodies in seras! serum. and CSF speci- 
mens from Z0 multirle sclerosis (MS) 
patiens was performed, using solid- 
phase radioimmunoesssay. Albumin and 
immuroglobulis G (IgG levels were also 
measired to check ‘he intecrity of the 
blood-brain Barier 234 the intrathecal 
| IgG production. All the oatients had local 
— IgG@ psoducticn in their CNS. A local anti- 
production acaimst one or more of 
PT i vipdied was evident in 15 
_ patients. Flustzations in the intrathecal 
"viral entibody synthesis were evident in 
‘eight 2atients. No correlation was found 
between these «changes and the clinical 
course of the disease. The results suggest 
hat tke intrat^e cal antibody synthesis in 
-MS is only partially against any given 
virus, and in mest patients the bulk of the 
oligodonal CSF antibodies is against 
antigens other than those studied here. 
- (Arch Neuraf36:268-265, 1979) 
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Measles and Rubella Virus Antibodies in 





Patients With Multiple Sclerosis 


A Longitudinal Study of Serum and 
CSF Specimens by Radioimmunoassay 


Thorgerdur Arnadottir, BSe; Mauri Reunanen, MD; Olli Meurman, MD; 
Aimo Salmi, MD; Martin Panelius, MD; Pekka Halonen, MD 


antibody production in CNS and the 
clinical phase of the disease has been 
observed.*'* The relatively insensitive 
and inaccurate methods may not allow 
detection of small changes in antibody 
production.’ The sensitive and reliable 
solid-phase radioimmunoassay (RIA) 
technique for viral antibodies! pro- 
vides a good opportunity to investi- 
gate antibody synthesis in CNS of MS 
patients. 

In our report, serial CSF-serum 
pairs taken during a five-year period 
from 20 MS patients were studied for 
rubella, measles, and respiratory syn- 
cytial virus (RSV) IgG antibodies by 
the RIA technique, each patient being 
his own control. Changes in the CSF- 
serum ratios were correlated to the 
course of the disease. 


SUBJECTS AND METHODS 
Patients and Specimens 


Twenty patients with confirmed MS (12 
male and eight female) were included in 
this study. The diagnosis of the disease was 
based on the generally accepted criteria, as 
reported by Schumacher et al^" The 
patients were followed up for five years 
between 1971 and 1976 by one of us (M. R). 
Serum and CSF specimens were taken 
when patients visited the outpatient clinic 
or were admitted to the hospital. The spec- 
imens were therefore taken rather irregu- 
larly, and three to eight CSF-serum pairs 
were available from each patient. They 
were stored at —20 °C until tested. The 
disease course and details of the treatment 
were recorded during this five-year period. 
Disability grades were estimated accord- 
ing to the scale of Hyllested.^ Specimens 
taken during relapses were always taken 
before corticotropin treatment. A part of 
this collection of specimens was included in 
a preliminary longitudinal study." 


Virus Antibody Assay 


The techniques of the solid-phase RIA 
used for measuring IgG antibodies have 
been reported in detail elsewhere"? (B. R. 
Ziola and others, unpublished data ). In 
short, purified virions were used as anti- 
gens in the rubella and measles assays and 
RSV = infected Vero-cell lysate in the 
RSV assay. Polystyrene balls were coated 
with viral antigen and then treated with 
normal pig serum solution to block addi- 


tional nonspecific protein-binding sites on 
the ball surface.'* The balls were incubated 
in the specimens’ dilutions for one hour at 
37 °C. The specimens were then aspirated 
off and the balls washed twice with 5 mL of 
tap water. An aliquot of I-labeled antihu- 
man IgG produced in pig, containing 30,600 
cpm," was added to each tube. After incu- 
bation for one hour at 37 °C, the unbound 
label was aspirated off and the balls 
washed twice in 5 mL of tap water. The 
balls were then removed to clean plastic 
tubes and the bound radioactivity was 
counted in a gamma counter. 

The intention was to test each specimen 
in only one dilution. To find a suitable 
dilution preliminary tests were made as ` 
follows. Fourfold dilution curves of ene 
serum and one CSF specimen from each 
patient were compared to the fourfold dilu- 
tion curve of a standard serum pool (refer- 
ence curve). Those dilutions of the speci- 
mens that gave count-per-minute values 
corresponding to the linear part of the 
reference curve were chosen for use. 

The chosen dilutions were cone in tripli- 
cate. A fourfold serial dilution (1:16 to 
1:16.884) of the standard serum pool was 
used as a reference; the relative antibody 
titers in the specimens were measured and 
the CSF-serum ratios were ca.culated from 
the mean of the triplicate determinations 
relative to the. reference serum, as de- 
scribed earlier (Fig 1). The serial serum 
and CSF specimens from each patient were 
tested simultaneously. 


igG and Aibumin Assays 


The concentrations of IgG and albumin 
were determined in the seram and CSF 
specimens by the single radial immunodif- 
fusion method described by Mancini et al.'* 
From these results, CSF-serum ratio for 
IgG, albumin, and IgG-albumin index 

IgG (CSF) x albumin (serum) 

IgG(serum) x albumin (CSF) 
were calculated for every CSF-serum 
pair.*** This index corrects for damage of 
the blood-brain barrier and IgG synthesis 
outside the CNS.: The ratio of CSF- 
serum albumin concentrations was used as 
an indicator of loeal IgG production in the 
CNS of individual patients.?*** 


RESULTS 
Intrathecal immunoglobulin Synthesis 


The IgG-albumin indexes were eal- 
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= concentrations in the serial serum and 
CSF specimens. The average value 
was found for each patient; they 
ranged from 0.8 to 6.5. This indicated 
local synthesis of IgG in the CNS of all 
the patients (Fig 2). According to 
Delpech and Lichtblau;^ 0.85 is the 
upper normal limit of the index; 
Olsson and Petterson's" "normal" 
controls had indexes below 0.66; the 
reference values found by Tibbling et 
al" were below 0.6. 

The albumin CSF-serum ratio in- 
creases with age; the upper limit 
drawn in Fig 2 is for 50 years of age.” 
All our patients were under age 50 and 
all had an average albumin ratio with- 
in the normal range for their age 
groups. The values of the individual 
albumin ratios never exceeded 0.01, 
which can be considered normal 
according to Olsson and Petterson’s 
report.^ 

All the patients had antibodies 
. against all three viruses in their 

serum and CSF specimens by the RIA 

method. The ratios of the CSF and 
serum relative antibody titers in 
every CSF-serum pair were deter- 
mined as shown in Fig 1. The CSF- 
serum ratios for the antibodies 
against the three viruses were eom- 
pared to each other and to the IgG- 
albumin index (marker for blood- 
brain barrier integrity). Fifteen of 
the patients had elevated CSF-serum 
antibody ratios, ie, greater than 
0.0125** to the viruses studied. Four 
of these patients had an elevated ratio 
for rubella only, two for measles only, 
five for both rubella and measles, and 
four for all three viruses. 

To study the relationship between 
the intrathecal antibody synthesis and 
the intrathecal IgG synthesis, the 
number of viruses against which the 
intrathecal antibody response oc- 
 curred was plotted against the aver- 
age IgG-albumin index. Figure 3 
suggests that more intrathecal IgG 
was produced in those patients who 
had elevated antibody ratios to more 
than one virus. 

In Fig 4, 5, and 6, the different 
response patterns of six selected 
patients are shown. Patient 1 (Fig 4, 
left) had CSF-serum antibody ratios 
to all three viruses within the normal 
limit. This patient's IgG-albumin in- 
: dex (average value, 0.9) was slightly 
. Above the upper normal limit. Patient 
3 (Fig 5, left) was one of the four 
patients having an abnormally high 
CSF-serum antibody ratio to rubella 
only. In the other three patients, the 
antibody ratio levels for measles were 
quite close to that of rubella though 
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culated from the IgG and. albumin. 






just below the normal limit (data not 
shown). Therefore, this patient was 


the only one who could be considered 
in a strict sense to have an elevated 
CSF-serum antibody ratio to rubella 
virus only. In this patient, the rubella 
antibody ratio was about four times 
higher than the ratios for measles and 
RSV in all the CSF-serum pairs. This 
patient's index (average value, 2.0) 
indieates considerable intrathecal IgG 
synthesis. 

Patients 2 and 5 (Fig 4, right, and 
Fig 6, left) had abnormal CSF-serum 
antibody ratios for measles only. 
Patient 5 had a strong selective 
inerease of measles antibodies, the 
ratio being about eight times higher 
than those of rubella and RSV in all 
the CSF-serum pairs. As shown in Fig 
4, right, patient 2 did not show much 
difference in the antibody ratio levels 
for the three different viruses, but the 
measles antibody ratios in some of the 


1,000 | ; 
20 
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500 
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400 
300 f 
200 f 


100 


0 2 4 6 


specimen pairs were above the normal 
limit. These patients’ indexes (avere  - 
age values: patient 2, 1.8; patient 5, 
1.7) indicate a considerable intratheeg] 
production of IgG. 

Patient 4 (Fig 5, right) was an 
example of the group of five patients 
having elevated CSF-serum antibody 
ratios to both measles and rubella. 
This patient's index (average value, 
2.4) indicates a high intrathecal pro- 
duction of IgG. 

Patient 6 (Fig 6, right) was one of 
the four patients who had elevated 
CSF-serum antibody ratios to all three 
viruses. This patient's index (average 
value, 2.4) indicates a high intrathecal 
production of IgG. 









Fluctuations in 


intrathecal Antibody Synthesis 


. The coefficient of variation for the 
CSF-serum antibody ratio measure- 


Relative | CSF-Serum, Arithmetic 

| Titer | Ratio (log) | Value 
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CSFl] -43 | 
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Fig 1.—Examole of how relative titers of serum and CSF specimens are measured 
compared to fourfold dilution curve of positive reference serum pool CSF-serum ratio is 


then calculated from relative titer values. 
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Relation o! Intrathecal Antibody 
Synthesis to Disease Course 

Eight patients had fluetuations in 
the antibody ratios against one or 
more of the viruses studied during the 
study period. Seven of them had 
relapses during the same time. Of the 
12 patients without fluctuations, eight 
had relapses during the observation 
period. Therefore, no clear-cut correla- 
tion existed between the occurrence of 
the relapses and the fluctuations of 
the antibody ratios. 





Average Index . 


Fig 3.—Correlation between average index and number of viruses .- ; 
against which intrathecal antibody response occurred. 
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The ise of tne specimens - 
allowed a close investigation of only- 
ten separate relapses among ten. 
patients, from whom serum and CSF 
specimens. were obtained during the . 
relapse aad. Eo seven to eight - 
months lzter. clear correlations . 
emerged a these relapses and . 
the antibedy fluctuations; sometimes . — 
after a relapse the CSF-serum anti- — 
body ratios increased (patient 3, - 


second relapse, Fig 5, lefz; patient 6, — 


Fig 6, right) sometimes hrs = 
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Fig 5.—Follow-up of MS patients 3 (left) and 4 (right), showing IgG-albumin index; CSF-serum ratios for IgG, albumin, and 
rubella, measies, and ae syncytian virus (RSV) antibodies; disability grades’*; and times of relapses curing study 
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-Fig 6.—Follow-up of MS patients 5 (left) and 6 (right), showing IgG-albumin index; 
.. CSF-serum ratios for igG, albumin, and rubella, measles, and (RSV) antibodies; disability 
grades"; and times of relapses during study period. 
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creased (patient 1, Fig 4, left). The ES 
IgG ratio seemed to follow the anti- 


body ratios in some cases (patient 1, 


Fig 4, left; patient 3. Fig 5, left; ; = 


patient 6, Fig 6, right), but in others E 
such a correlation was not found 
(patient 2, Fig 4, right; patient 4, Fig 
5, right; patient 5, Fig 6, left). 


COMMENT 


Fifteen of the 20 MS patients were 
synthesizing antibodies intrathecally 
against measles and rubella viruses. 


. This synthesis evidently fluctuated 


during the course of the disease in 


some of the patients. 


The RIA technique zpplied in the 
present study has proved to be 
superior in detecting low antibody 
levels in CSF compared zo convention- 


al serological methods.*:** This tech- 


nique deteets smaller changes in anti- 


body levels than the conventional 


techniques based on titration of speci- 
mens and is quickly performed and 


| highly reproducible. 


Although all of the patients had IgG 
synthesis in their CNS, an intrathe- 
eal antibody synthesis against mea- 
sles. virus, rubella virus, and/or RSVs 
was demonstrated in only 75% of the 
patients. 

With the sensitive RIA methods 


applied in this study, fluctuations in 


intrathecal antibody synthesis were 
found in some MS patients during a 
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tuations were in general moderate, 
although ir ose patient the antibody 





producti tion in CNS against all three 
viruses increased more than eightfold 
during the study periad: (patient 6, Fig 

6, right). In none of these patients 
ad the fluctuations in the CSF anti- 
bocy ratios Be expbined by blood- 
brain barrier damage or changes in 
seram antisocy levels enly. 

. In most cf fre previous longitudinal 
studies, only serum zntibody changes 
have been measured and found to be 
very _ Stable: daring the course of the 
disease. "^ Some fluctuations in IgM 

casles antibodies bave been found 

^ mwmunofluorescent tech- 

1e ise of measles hemaggluti- 

1 tc n s inhibition (HB antibody titers 

in the serem-of MS patients during 

exacerbatie ns has been reported, 

de the HI antibody titers to rubella 
anc | murape changed only slightly.* 

: Beunanea e al? inziuded CSF anti- 
body üetermizations ir their longitu- 
dinal study of M3 patients. No 
changes in secum and CSF antibody 
titers agains measies and rubella 
viruses were detected. Norrby et al” 

ucvustions im CSF measles 

ters in three of 12 patients, 

"us anc poliovirus anti- 
m CSF as wel as the 
3 for al three viruses in 
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ological mechcds such as HI and hemo- 
lysis inhibzien test. however, small 
changes in CEF antibody titers may 
fall below the detection limics of the 
techniques. | 

The poor © correlat: won between the 
fluctuations o the IzG ratio and the 
antibody raties found here (Fig 4, 5, 
anc 6) sugges:s that the IgG synthesis 
in mdividual MS patients has differ- 
ent. antibody spectra. Most of the anti- 
there?cre, be relevant 
process itself. This does 
e tle possibility that some 
ese antibodies have a direct rela- 
ship te the pathogenesis of MS. 
e sStriklrg Bor of oe -ntrathe- 











ites Betivity, eg, in some MS 
s an dp were produced 





"antibodies v were > produced outside the 


brain eompartment against all of the 
viruses at the same time. 

The reason for the intrathecal 
immunoglobulin production and its 
relationship to the clinical course of 
MS is unknown. No connection be- 
tween the disease course and the 
levels er the fluctuations of the factors 
studied here was found. 

The irregular intervals between the 
specimens hampered these studies. 
We may therefore have missed some 
fluctuations in IgG and antibody 
levels. New research series have now 
been planned in which specimens will 
be obtained more frequently, especial- 
ly at and after the times of relapse. 
The antibody specificity of the IgG 
should be studied with many more 
viral and other antigens in the longi- 
tudinai specimen series. 


This study was sapported in part by grants 
from the Academy of Finland, the Medical 
Research: Council, and the Sigrid Juselius Foun- 
dation. Br Arnadottir is the recipient of a schol- 
arship from the Finaish government. 
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Treatment of Duchenne’s Muscular D 


With Penicillamine 


Results of a Double-Blind Tria] 


Robert I. Roelofs, MD; Gloria Saavedra de Arango, MD; Peter K. Law, PhD; 
Deborah Kinsman, RPT: Denton C. Buchanan, PhD; Jane H. Park, PhD 


_ @ Eleven boys with Duchenne’s muscu- 
lar dystrophy, randomly assigned to 


<i placebo (group A, n = 6) or penicillamine 


_ treatment (group B, n = 5), received three 
"capsules per day containing lactose or 
. 250 mg of penicillamine. All patients 
-received pyridoxine, 50 mg daily. Mean 
. age at entrance into study was similar for 
© both groups (group A, 86.7 + 31.6 
. months; group B, 95.4 + 43.4 months). 
Clinical status was assessed with timed 
functional activities, manometric mea- 
surements of muscle force, and manual 
muscle testing. After 14 to 16 months of 
treatment, statistical analysis (analysis of 
variance) of data disclosed no significant 
differences in the overall performance of 
the two groups. A longer-duration trial, 
involving younger patients, is needed to 
determine whether there are palliative 
- effects of penicillamine or other potential- 
ly therapeutic agents. — 
.. (Arch Neurol 36:266-268, 1979) 
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])schenne's muscular dystrophy is 

inherited as a sex-linked recessive 
disease, with onset in early childhood, 
and is characterized by a relentlessly 
progressive course. Although a variety 
of treatment modalities have been 
tried, no agent has been shown to 


significantly alter the course of the 
disease. Some palliative effects have 


been described with corticosteroid 
administration.*“ 


In recent years, hereditary avian 


muscular dystrophy has been shown to 
be helped elinically by treatment with 
penicillamine.’ Although the treated 
birds are not cured, the rate of 
progression of the treated group, 
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compared to that of the control group, E 


is signifieantly slosver. It is recognized 
that Duchenne's muscular dystrophy 
and avian muscular dystrophy are not 


identical. However, it is possible that 


processes of muscle destruction, once 
initiated, may be somewhat similar in 
different kinds cf muscular dystro- 
phy. Because of the favorable re- 


sponse of the chicken model to penicil- 


lamine, a double-blind trial of penicil- 


lamine in patients with Duchenne's 


muscular dystrophy was initiated. - E 


PATIENTS AND METHODS 


Fourteen patients, ranging in age from 
51 to 155 months, were admitted to the 
Clinical Research Center at Vanderbilt 
University Hospitai, Nashville, Tenn, for | 
baseline studies. Informed consent was 
obtained from patients or parents before 
admission to the study. Criteria for admis- 
sion included a clinical picture, muscle 
biopsy specimen, electromyogram (EMG), 


and serum enzyme profile all compatible 


with the diagnosis of Dachenne's muscular 


dystrophy. In. addition, an attempt was 


made to limit patients to those who were 
old enough to cooperate with testing, but 
who were stil ambulatory. Although a 
family history of Duchenne's dystrophy 
was considered desirable. this was present 
in only two families. Of the 14 patients, one 
dropped out of the study after four months. 
Two patients continued the study. but were 
not considered in the final results because 
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Table 3.—Results of Timed Functional Tests (Your:ger Patients Only) 


Group A (Placebo) Group B (Treated) 


sam T e s e nra thE, grma estemos num rient tte arti omnee, 
tient Initial 4 mo 8 mo 12mo Final Initial 4mo 8mo 12 mo Final* 


Standing from fioor, st 
i 3.7 4.2 : 4.6 4.8 


4.2 4.3 ; 6.5 8.0 
6.5 5.5 ; .18.2 16.3 
11.7 15.1 Unable Unable 


Ascending 11 stairs, st 
3 12.0 11.5 12.8 13.7 


69.5 + 127 : 10.5 10.0 : 9.7 9.6 
155 23.3 f 46.2 33.5 
35.7 25.4 : 76.1 Unable 


Grows A m l 


Mean + 50 86.7 + 31.6 


You anger patients | 


*in ail cases, final evaluation occurred at 16 months, except for patient 3 in group A, who was 
evaluated at 14 months. 
fStatistical testing using analysis of variance showed no statisticaily significant differences 







eU E SU 95.4 + 43. 4 
‘Younger patients 


(No. 35) 66.0 + 16.7 


i +3. 186-28 19.5245 
- Final elg, kg RM | 
| Means S30) 24.7244 21.7449 
| 9 change . +20.628.9 +17.6+3.9 
, Drug dose: mg ] 
kg 22 Lede F 40.2 + 9.0 


subsequent. ánfo-mation | suggested that 
ther had a Becker form of dystrophy. Of 
the 11 remaining patients, six were 
random:y assigned to group A (placebo) 
ang i Ave to gr up-B (treated). The patients 
in ug at two-month intervals 

n , uring! ma seram multi- 












iik 1$. was ; evaluated by timed 
is, cluding time required to 


; D arise f: i ing o sittiag position, sitting 
^o. to staading pesition, and walking a 





dis:znes of 13. m, with observations 
recorded by iwe participating neurologists. 
In a dizion, the Physical Therapy Depart- 
ment provideda -ariety of timed function- 
al test sta, = zeli adimg stariding 'from the 
| flocr), 3 e chair, walking 6.1 
m, and SS m a age of 11 stair steps. 
Pressuse texts, using & mercury manome- 
ter with tke extremities fixec at right 
angles” o the direction af muscle pull, were 
ta resord foree exerted by right 
E diss and left and 
i ps s- Puh ;nary funetion was 

! a oeginaing and end of the 
E it | vita capacity measured 
ah iaterveis. Manual muscle 
rfarmed by both participat- 
¿as wel as by the partici- 
Ste A numerical 




































between groups A and B whether comparing initial or final values. 





Table 4.—Maximum Evoked Muscle Potential and Evoked Motor Unit Potential 


Group A (placebo)*_ 


Maximal evoked muscle potential, mV 


Before treatment 3.5 + 0.3 (3) 
x 1.6 (3) 


Atter treatment | 83 
P NS 


Evoked motor unit potential, uM 
Before treatment 


After treatment BE UE 





27.6 x 9.3 (30) 28.1 + 
7.4 (34) 
P g < 01 


Group B (Treated)* 


36 x 12(3) 
2. + 1.3(3) 
NS 


+ 9.8 (33) 
20.3 + 94 (34) 
c 01 


*Includes patients 2, 3, and 5 from groups A and B. 


of musele strength, total score calculated, 
and expressed as a percentage of the maxi- 
mum possible scare. Psychological tests of 
intelligence, visual motor integration, and 
fine motor coordination were administered 
at the beginning and end of the study 
period. 


All the patients had an EMG at the 


beginning of the study. Factors examined 
included motor nerve conduction velocity, 
maximum evoked muscle potential ampli- 
tude, evoked motor unit size, voluntary 
motor unit firing pattern, and spontaneous 
activity at rest. Evoked potentials were 
recorded from the end-plate zones of the 
extensor digitorum brevis and abductor 
pollicis brevis muscles, using the method of 
McComas et al." Six patients (No. 2, 8, and 5 
of both groups A.and B) had EMG studies 
again at the end of the study. The other 
five patients declined to have a second 
examination. 

Drug treatment was started in all 
patients at a dose of three capsules per day, 
with the active capsules containing 250 mg 
of penicillamine. In addition, all patients 
received 50 mg of pyridoxine daily, given 
between doses of the experimental drug. 


RESULTS 


The two groups were closely 
matched in age (Table 1) and weight 
(Table 2). Weight gain was less in the 
treated group than in the control 
group, although not statistically sig- 


nifieantly so. The mean drug dose, 
based on initial weight, was 40.2 + 9.0 
mg/kg of body weight in the treated 
group. Had the placebo group been 
receiving an equivalent amount of the 
active drug, the drug dose would like- 
wise have been very similar 
(38.2 + 4.9 mg/kg). 

Overall, no statistically deinen! 
difference was found in any of the 
variables in comparing the treated 
with the control group. However, 
because the older patients in each 
group were so much weaker than the 
younger counterparts, the scores 
achieved by these patients eaused the 
mean scores for each group to have a 
large standard deviation. 

Although initially only ambulatory 
patients were to be. included in the 
study, by the time the study was 
actually initiated, two of the patients 
(one each in the treated and placebo 
groups) were no longer walking. In 
both groups, the two older patients 
(No. 1 and 2 in each group) were 
significantly weaker than their 
younger counterparts, and lost major 
functions during the course of the 
study. Patient 1 in group B stopped 
walking after six months of the study, 
while patient 1 in group A was barely 
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walking at the end of | the study. In | 


group A, both of the older patients lost 
the ability to rise from lying to sitting 
position, although neither of the older 
patients in group B lost this function. 
Likewise, the ability to rise from 
sitting to standing position was lost 
after two months in patient 1 in group 
A, while patient 1 in group B lost the 
ability to do this after eight months of 
the study. In general, in considering 
results of pressure tests, manual 
muscle testing, and the functional 
testing, there was no statistically 
significant difference between the 
two older patients in the treated 
compared to the control group. 

When the younger patients of both 
groups were compared, there was 
little difference between the treated 
patients and the control group in 
muscle function. In the control group, 
one of the patients (No. 6) showed a 
rather rapid deterioration and anoth- 
er (No. 5) a steady, though slower, 
deterioration, while two showed little 
change. In the treated group, patients 
3 and 5 showed some deterioration of 
function, although generally less than 
in the control group, while patient 4 
showed little change. Representative 
test results of timed functional tests 
are summarized in Table 3. In general, 
the ability of the child to rise from a 
lying position to a standing position 
from the floor, and to climb 11 stairs, 
were the most difficult tasks and 
demonstrated increasing weakness 
most readily. 

Creatine phosphokinase values were 
found to be quite variable within the 
same patient from one visit to the 
next, as well as from day to day. In 
general, the CPK level tended to 
decline with time, with a net 21% 
decrease in mean CPK value when 
comparing the initial four months 
with the final four months of treat- 
ment in the control group. In the 
treated group, a net 9.5% decrease in 
CPK values was noted for the same 
period of time. Differences in CPK 
values were not statistically signifi- 
cant, whether comparing the initial 
values with the final values for each 
group, or comparing the initial and 
final values between the treated and 
control groups. | 

The only significant difference in 
the electrophysiologie studies was 
obtained from the evoked motor unit 
size measurements of the extensor 
digitorum brevis muscles (Table 4). 
The mean potential amplitude of the 
evoked motor units was similar for 
group A (27.6 + 9.3 uV) and for group 


268 Arch Neuroi—Vol 36, May 1979 





B (28.1 + 98 aV 
ment. A significant reduction in the 
amplitude was obtained from both 
groups after 14 to 16 months of treat- 
ment. There was no significant differ- 
ence between the mean motor unit 
potentials of group A (21.5 + 7.4 uV) 
and group B (20.3 + 9.1 uV) after drug 
treatment. The maximum evoked 
muscle potentials did not show any 
significant difference before and af- 
ter drug treatment for either group À 
or group B (Table 4). 

The psychological measures did not 
detect any difference between the 
groups attributable to the drug treat- 
ment. There was a slight but consist- 
ent decrease in IQ in both groups over 
the study period. 


COMMENT 


In assessing the effects of a treat- 
ment program, the goals of the treat- 
ment program must be clearly under- 
stood. In a prior long-term, uncon- 
trolled trial ef penicillamine in 
Duchenne’s dystrophy, it was appar- 
ent that penicillamine was not a cure. 
However, it was the impression of the 
investigators that the rate of progres- 
sion was slower than the expected 
course of the disease. This double- 
blind study was undertaken to at- 
tempt to answer the question: does 
penicillamine slow the rate of progres- 
sion of Duchenne’s muscular dystro- 
phy? 

There is no evidence from this study 
that penicillamine treatment has sig- 
nificantly altered the course of the 
disease in patients with Duchenne’s 
dystrophy. Similar results have appar- 
ently been obtained in one other study 
using penicillamine in Duchenne’s 
muscular dystrophy.’ 

Until a specific genetic defect is 
determined, leading to a specific form 
of therapy, it is likely that treatment 
of Duchenne’s dystrophy will depend 
on less specific pharmacological ma- 
nipulations. it is also quite likely that 
treatment programs for muscular dys- 
trophy will evolve in a manner similar 
to those for childhood leukemia, with 
initial drug treatment programs pro- 
viding only a percentage increase in 
longevity. If a 50% increase in ability 
to walk or to rise from the floor is an 
acceptable goal for initial treatment 
modalities in Duchenne’s dystrophy, 
then the possible role of penicillamine 
in the treatment of Duchenne’s mus- 
cular dystrophy remains unanswered. 
It is possible that earlier treatment in 
a larger group ef younger patients 
could yield different results than 





; before drug treat- - 


obtained in this study. In the avian 









model, penicillamine treatment must 


be started early for a therapeutic 
effect to be noted. š 

Although no side effects of penicil- 
lamine were noted in the study, the 
drug is capable of causing a variety of 
serious and, at times, fatal reactions. 
Any further studies on the use of 
penicillamine in muscular dystrophy 
must keep these potential side effects 
in mind and weigh the potential 
hazards against the possible beneficial 
response. 
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[te interest in a possible viral cause 

of amyotrophic lateral sclerosis 
(ALS) derives partly from the clinical 
observation of a progressive muscular 
atrophy syndrome appearing in oeca- 
sional patients several decades after 
acute paralytic poliomyelitis.? Con- 
flicting evidence exists concerning a 
possibly increased prevalence of ante- 
cedent clinical poliomyelitis in pa- 
tients with ALS." 

The possible role of a virus in the 
eause of ALS, however, has not been 
demonstrated, either by direct study 


of involved tissues in culture? or the 


inoeulation of affected tissues into 
experimental animals, including sub- 
human primates!  Epidemiological 
studies have not detected a causal 
agent. Seroepidemiological studies 
have shown no evidence for higher 
serum antibody titers to poliovirus in 
three studies of patients with 
ALS.5** Inherent in serologic studies, 
however, is the assumption that if 
poliovirus has a role in the develop- 
ment of ALS or late-onset postpolio- 
myelitis progressive muscular atrophy 
(LPP-PMA), prior or persistent infec- 
tion stimulates the immune system to 
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maintain higher levels of serum anti- 
body. However, there is evidence that 
local CNS infection with poliovirus 
ean stimulate local antibody produe- 
tion within the CNS withou: evidence 
of serum antibody production." 

Acute CNS viral infections can elieit 
the production of specifie antibody 
detectable in the CSF.^?* Poliovirus- 
specifie neutralizing antibedy to all 
three types has been demonstrated in 
the CSF of patients with acute polic- | 
myelitis.* However, in the chronic 
persistent CNS infection, subacute 
sclerosing panencephalitis (SSPE), 
measles-specific antibody in the CSF 
is also consistently present. 5 In both 
controls and patients with various 
neurological diseases, poliovirus neu- 
tralizing antibody of iow titer E 
demonstrable in the CSF." Neverthe- 
less, only one limited study consisting 
of. 11 patients with ALS has previous- 
ly addressed the question of local CNS 
poliovirus antibedy synthesis as re- 
flected in the CSF." No study has 
investigated by CSF antibody deter- 
mination the possible role of persist- 
ent poliovirus infection in patients 
with the LPP-PMA syndrome. 

In the present study. serum and 
CSF antibody titers to nire viruses 
and one protozoan were compared in 
48 patients with classic ALS, six 
patients with LPP-PMA, and 53 
patients with a variety of other neurc- 
muscular disorders matched for age, 
sex, race, and previous poliovirus 
vaecine administration. 


PATIENTS AND METHODS 


Each of the 107 patients was clinically . 
evaluated at the National Institutes of 
Health, Bethesda, Md, by two of us (B. RE. 
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1.—Characteristics of Study Population — 















Amyotrophic Postpoliomyelitis Other 
Lateral Progressive Neuromuscular 
Sclerosis Muscular Atrophy Disease 
Number 48 6 | 53 





Race 
White 43 
Black 5 


Poliovirus vaccination 
inactivated 25 
Live — 40 
Paralytic poliomyelitis, age, yr 
Mean = SD 
Hange 


Clinical syndrome 
Amyotrophic lateral sclerosis 35 


Progressive muscular atrophy 10 
Progressive bulbar palsy 3 
Motor >sensory neuropathy 
Sensory>motor neuropathy 
Nonspecific myopathy 
Myotonic atrophy 
Vacuolar myopathy 
_ Myasthenia gravis 
Polymyositis 
Miscellaneous 
Cervical spondylosis 
Malignant hyperthermia 
Cerebellar ataxia 
Organic dementia | 
CSF protein, mg/dL + SD 


CSF gamma globulin/total 
protein ratio, % + SD 






and W.K.E.) as in-patients during 1973 
through 1975. Diagnosis was established by 
history, clinical and laboratory examina- 
tion, electrophysiological study, and muscle 
biopsy. In the study. population (Table 1), 
the mean age was similar for each group, 
and there was a 2:1 male-female ratio 
among the three subgroups of patients 
with ALS. Of the 48 patients with ALS, 
785 had primarily brachial amyotrophy 
with spasticity (but with some lower motor 
neuron involvement of the lower extremi- 
ties), whereas 21% had progressive muscu- 
lar atrophy and 6% had progressive bulbar 
palsy.* All six patients with LPP-PMA 
were male. In the LPP-PMA group, the age 
range of onset of clinical poliomyelitis was 
2 to 25 years, whereas the age of onset of 
clinical LPP-PMA was 27 to 60 years. 
Previous clinical paralytic poliomyelitis 
and/or vaccination with live and/or inacti- 
vated poliovirus vaccine was determined 
by the patient’s history, and when possible 
was corroborated by family members. 
Records documenting immunization were 
available in only a few cases. Vaccination 
with live oral poliovirus vaccine had occur- 
red in 85% of our total 107 patients, and 
9175 had received inactivated poliovirus 
vaccine (Table 1). All patients with LPP- 
PMA had received live poliovirus vaccine. 
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The exact immunization type, dosage, and 
antibody response were unavailable. Fifty- 
three patients with other neuromuscular 
disorders were the disease-control group. 
They were matched with the patients with 
ALS for age, sex, race, and poliovirus 
vaccine administration, 


Antibody Determinations 


Blood and CSF were obtained simulta- 
neously. Serum and CSF were stored as 
aliquots in sterile glass vials at —70 °C. 
Specific antibody titer determinations 
were performed ir blind fashion on eoded 
speeimens using five serum-CSF sets of 
either ALS or LPP-PMA patients to be run 
in conjunction with five serum-CSF sets 
from control patients. Poliovirus neutraliz- 
ing antibody was determined by the 
microneutralization technique’ to antigen- 
ic type 1 (Mahoney strain), type 2 (mouse 
embryo fibroblast strain), and type 3 (San- 
kett strain). Complement-fixing (CF) anti- 
body was determined for coxsackie viruses 
B3 (Nancy strain) and B4 (Poiners strain), 
influenza A (Japanese 305/57 strain), 
mumps virus (Enders strain), and varicella- 
zoster (Myers strain)" Antibody to mea- 
sles virus (Edmonston strain)" and rubella 
virus (Gilchrist strain)! was determined by 
the hemagglutination inhibition (HI) test. 


Serological responses to herpesvirus type l a 





(McIntyre strain) and type 2 {multiple sele- 
rosis strain), cytomegalevirus (strain AD 
19, and Toxoplasma gondii were teter- 
mined by the indirect hemagglutinatiorf 
antibody (IHA) technique. All antibody 
assays were performed ir duplieate with 
appropriate antigen and cell controls. 


Statistical Analysis 


Serum geometric mean antibody titers 
(GMT) were determined by assigning the 
value of the next lower Gilution to samples 
showing no reaction in the initial dilution 
tested. Statistical comparisons were per- 
formed using the Student's t test. 


RESULTS 


Serum antibody-titer distribution 
and GMT to all nine viruses and T 
gondii were similar in the ALS, LPP- 
PMA, and matched control groups 
(Tables 2 and 3). Deteetable CSF anti- 
body to one or more of the three 
poliovirus types was present in four 
patients with ALS, one with LPP- 
PMA, and ten with other neuromuscu- 


lar diseases. No patient with ALS had 
CSF antibody to type 3 poliovirus. No 


patient with ALS or LPP-PMA, but 
two with other neuromuscular dis- 
eases, had CSF antibedy titers to two 
types of poliovirus. In all patients, the 
CSF antibody titers correlated weakly 
with antibody titer of the serum 
(r = .4062). Although the serum GMT 
of antibody to rubella virus antigen 
was identical in patients with ALS 
and controls, CSF Hi activity of low 
titer (< 1:4) was present in four 
patients with ALS and in one patient 
with LPP-PMA but not in control 
patients. Higher CSF levels did not 
correlate with the serum antibody 
titer, but did occur in patients with 
slightly more rapid atrophy. 


COMMENT 


The two leading possibilities for the 
cause of ALS are "viral" and "meta- 
bolic." If viral, one can look to known 
or presumed exampies of viral in- 
volvement causing chronic neurologie 
disease.** In SSPE, chronic persistent 
infection of the CNS results in 
measles-specific antibody synthesis 
within the CNS as measured in the 
CSF.” However, animal inoculations 
of CNS tissues frem affected patients 
have not resulted in transmission of 
this disease.^ Understanding the 
cause of SSPE was enhanced by the 
finding of specific artibody for mea- 
sles virus in serum and CSF of 
patients with SSPE.* Later, measles 
virus was isolated in tissue culture.** 
In sporadic and Guamanian ALS, 
inoculation of CNS tissues into exper- 
imental animals has not resulted in 
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ing from early natural infection, the 
absence of substantially elevated CSF 
antibody titers to poliovirus types, 1, 
2, or 3 in ALS and LPP-PMA miti- 
gates against the role of chronic 
persistent CNS infection by these 
viruses in the pathogenesis of these 
disorders. | 

Picornavirus-like crystalline arrays 
have been seen in muscle from one 
patient with ALS.** That observation, 
among others, led to limited studies of 
poliovirus and coxsackie virus A 
serum-neutralizing and/or CF anti- 
bodies, which revealed no differences 





2,560 


Titer (Logic) 





among a small number of patients 
with ALS and ecóntrois^*-9:"^ In eur 
study, CF antibody to eoxsackie- 
viruses B3 and B4 in serum and €SF 
showed no evidence Zor local CNS or 
systemic antibody synthesis in pa- 
tients with ALS or LPP-PMA.  ~ 
Recurrent lymphoeytic meningitis 
has been reported preceding ALS ir 
one patient in whom neurons mzni- . 
festing tubular partieles of uncertain ` 
importance were found at autopsy." 
In addition, an aerte paretic syn- 
drome simulating poliomyelitis has. 
been reported to be asseciated with 
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Table 3.—Antibody Titers in Amyotrophic Lateral Sclerosis 


Serum 


Reciprocal Serum Antibody Titer 




















Herpesvirus: herpes simplex virus, N <8 8 16 32 64 128 256 512 1,024 2,048 4,096 8,192 16,384 
indirect hemagglutinating antibody 
Type 1 
ALS 45 3. 2 4 13 
LPP-PMA 6 1 2. o. 1 1 1 
Non-ALS 52 11 3 i 5 5 2 9 11 4 1 
Type 2 
ALS 46 T uc 1 1 6 9 11 3 5 3 1 
LPP-PMA 6 go 1 1 ET 
Non-ALS 51 11 3 2 2 11 6 5 2 1 
Cytomegalovirus 
ALS 45 5 2 7 11 | 9g 4 3 2 2 
LPP-PMA 6 1 2 1 — 1 1 os 
Non-ALS. . 52 10 7 4 6 2 3 5 4 4 4 3 
Varicella-zoster virus: compiement-fixing antibody N «4 4 8 16 32 64 
ALS 8 T3 21 9 5 M. 
LPP-PMA 6 3 3 
Non-LA 50 14 35 4 6 1 Aae 
Toxoplasma gondii: indirect hemagglutination antibody N <32 32 64 128 256 512 1,024 2,048 4,096 
ALS 48 20 3 3 3 2 A. 2 cu 13 2 1 2 1 
LPP-PMA 6 Oy smi d. do, 2 ve 
Non-ALS 49 28 6 4 3 6 2 2 


mumps infection of the CNS." How- 
ever, CF antibody to mumps virus did 
not differ i in serum or CSF among our 
patients with ALS or LPP-PMA and 
controls, and is in agreement with 
earlier observations of no abnormality 
of mumps neutralizing’ and HI* anti- 
body in the serum of patients with 
ALS. 

Amyotrophy after encephalitis leth- 
argica might suggest a possible rela- 
tionship between influenza infection 
and a progressive muscular atrophy 
syndrome.” We found, however, no 
evidence of increased antibody syn- 
thesis within the CNS or peripherally 
to group-specific influenza A virus 
antigen in patients with ALS or LPP- 
PMA. 

Measles virus” and rubella vi- 
rus?" have been associated with 
chronic persistent CNS infections and 
CSF antibody against the respective 
agent is usually present. In our study, 
CSF HI antibody determinations indi- 
cated no substantial difference in the 
prevalence of local CNS antibody 
synthesis (titer = 1:1) to measles anti- 
gen in patients with ALS and LPP- 
PMA (6.7%) or neuromuscular disease 
control patients (1.9%) compared with 
. 60 nonneurological disease controls 
(8.3%) in one previous study. Cere- 
brospinal fluid HI antibody-like activ- 
ity (titer = 1:1) to rubella virus anti- 
gen was present in 10.4% of patients 
with ALS and one patient with LPP- 
PMA but in none of our 53 neuromus- 
cular disease control patients. The 
biological importance of this observa- 
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tion is uncertain because 13% of the 
controls without neurological disease 
and 19% to 21% of the patients with 
multiple sclerosis also show the pres- 
ence of CSF HI antibody-like activity 
to rubella antigen.’ Cerebrospinal 
fluid rubella HI antibody-like activity 
of low titer in patients with ALS did 
not correlate with serum HI antibody 
titer, and serum-CSF ratios did not 
confirm the presence of locally pro- 
duced antibody within the CNS. 

Herpes simplex virus can cause 
acute infeetions of the CNS with 
virus-specific local antibody demon- 
strable in the CSF.* Chronic latent 
infection of the human CNS and 
peripheral nervous system can also be 
caused by herpes simplex virus"; 
however, no data are available regard- 
ing the presence of CSF antibody 
during clinical recurrences. In our 
study, comparable low levels (titer 
<= 1:2) of CSF IHA herpes simplex 
virus (type 1 and type 2) antibody 
were present in both ALS (4% and 9%) 
and non-ALS disease controls (4% and 
12%). No substantial elevation of CSF 
antibody titers was present for cyto- 
megalovirus or varicella-zoster virus 
in our investigation in contrast to 
studies of other neurological disorders 
more directly associated with these 
agents." 

Investigation of local viral-specific 
CNS antibody synthesis in ALS and 
LPP-PMA presupposes that prior or 
chronic persistent infection elicits 
detectable immunologic responses. 
Late-onset progressive paralysis oc- 


eurs in wild mice and is due to neona- 
tally acquired retrovirus infection 
affecting motor neurons.?^* Despite 
persistent infection, humoral anti- 
body to the virus measured by 
neutralization, complement fixation, 
or radioimmunoprecipitation does not 
develop in diseased mice. Nonethe- 
less, serums from 40 patients with 


ALS were studied by these techniques 


for the possible presence of antibody 
to this agent, but with uniformly 
negative results.***° 

Failure to demonstrate serum or 


-CSF viral-specific antibody does not 


completely eliminate the possibility of 
a viral cause for ALS or LPP-PMA. 
Viral genetic information may persist 
in CNS cells with only limited replica- 
tion, or there may be an “immuno- 
logical tolerance” as in the mouse 
retrovirus-induced paralysis. To be 
more complete, future studies regard- 
ing the possible viral cause of ALS 
and LPP-PMA as well as other neuro- 
logical diseases” should include appli- 


cation of special nucleic-acid hybrid- 


ization techniques to CNS tissues 
obtained from affeeted individuals.** 
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Alterations of Ocular Motility in Cerebellar Pathology 


An Electro-oculographic Study 


Giuliano Avanzini, MD; Floriano Girotti, MD; Paolo Crenna, MD; Silvio Negri, MD 


. © Saccadic as well as smooth pursuit 
" movements were studied by means of 
. electro-oculograms in a group of 14 
patients affected by cerebellar diseases. 
. Ten patients had cerebellar atrophies, 
and four had undergone surgery for cere- 
bellar tumors. Loss of gain of the pursuit 
. System and metric alteration of saccades 
were the most striking abnormalities 
observed. Dysmetria was shown to be 
related to the amplitude of the movement 
. and to the sector of the perimeter within 
. which the movement occurs (movements 
. occurring in the more eccentric sector 
. were more disturbed). A tendency to 
^ produce saccades slower than normal 
was noted in patients affected by olivo- 
` pontocerebellar atrophy. The clinical and 
pathophysiological significance of this 
finding is discussed with particular refer- 
ence to Wadia-Swaami hereditary ataxia. 
(Arch Neurol 36:274-280, 1979) 


à Numerous: experimental data dem- 
7 onstrate the role of the cerebellum 
- in the control of ocular motility. Cere- 
bellar influence develops via the inte- 
gration of information arising from 


.. vestibular receptors, ^ from proprio- 


- ceptors of oculomotor museles'* and 
neck muscles; and from information 
arising from the visual system.^ 
Visual-vestibular convergence at the 
level of the vestibulocerebellum is 
considered to be the basis of elemen- 
tary mechanisms eontributing to the 
stabilization of images during head 
movement.* Visual-proprioceptive in- 
tegration taking place i in paleocerebel- 
lar structures (lobule 5 or 6) has been 
related to the saccadic programming 
activity," while the neocerebellar ocu- 
. lomotor representation (erus 1, 2, and 

lobulus simplex) seems to be involved 
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in pursuit movement control as well as 
in eye-hand coordination." | 
Alterations in ocular motility re- 
sulting from cerebellar lesions have 
been described in humans."^* Their 
physiopathologic 
rendered difficult by the existence of 


important differenees in anatomo- 
functional organization in the differ- 


ent animal species and from the fact 
that only rarely in cerebellar illnesses 
does one find lesions strictly confined 
to the cerebellum. 

This is valid sinee degenerative 
forms frequently involve other sys- 
tems," ^ and tumors, via compressive 
mechanisms on the brain stem and 
CSF system, can result in the involve- 
ment of structures relatively distant.” 
The present report deals with the 
results of an electro-oculographic 
(EOG) study carried out in patients 
affected by cerebellar atrophies and 
tumors. 


SUBJECTS AND METHODS 
Subjects 

The study was carried out in 14 patients, 
ten of whom had degenerative cerebellar 
diseases and feur who had undergone 
surgery for cerebellar tumors. The princi- 
pal clinical data are reported in the 
Table. 

Classification of the degenerative forms 
is based on family history, age at which the 
illness manifested itself, time course, and 
the clinical picture present at the time of 
observation, according to the criteria of 
Brown”? and Eadie. Additional criteria 
based on the findings of LeMay and Abra- 
mowicz may furthermore be deduced 
from pneumoencephalograms performed 
in all of the patients. We will return later 
to the classification af some forms such as 
Wadia-Swaami'* hereditary ataxia. In ev- 
ery case, ataxic gait, dysarthria, and 
appendicular ataxia were present, and the 
severity of the symptoms was evaluated. In 
addition, the degree of impairment of 
motor autonomy was noted. | 


Methods 


The system of elicitation of ocular move- 
ments employed in our laboratory" con- 
sists of a small movable mirror that 
projects the image of a lamp onto a semi- 
cireular sereen positioned in front of the 





interpretation is 


subjeet. The movement of the mirror is 


controlled by a precision electric motor 


commanded by an electronic system that 
provides a micrometric regulation of veloc- 
ity. 

Target excursion is determined by the 
activation of a photoelectric cell whose 
signal triggers and arrests the movement 
of the motor. Both the projection system 
and the screen can be rotated in different 
spatial planes. The EOG recording is made 
from paired skin electrodes applied to the 
preorbital region in the plane of the move- 


ment intended for study and amplified by 


a de-coupled. preamplifier. 
The EOG ean be visualized on an oscillo- 


scope screen and recorded on magnetic 


tape together with the signals generated 
by the photoelectric cell marking the start 
and stop of the moving light spot. 

With this system, it is possible tc evoke 
pursuit movements of differert amplitude, 
direetion, and velocity, whether single or 
repetitive, and saccadic movements. Shape 
characteristics, latency, and amplitude of 
ocular movements can be analyzed with 
sufficient precision on the recordings. 

In this study, only movements occurring 
in the horizontal plane have been analyzed 
by means of binocular recordings. 

Amplitude Calibration.-Czlibration was 
accomplished by asking the patient to 
fixate alternately on two points at a fixed 
distance, thereby evoking refixation sac- 
eades of ‘known amplitude. Possible impre- 
cision as a result of the dysmetria was 


eorrected for each time, according to the 


amplitude calculated from smooth pursuit 
movements, 

During the calibration phase, it was also 
possible to carry out an evaluation of the 
fixation stability whether in the primary 
or eecentrie position. 

Smooth Pursuit Movements.— Tracking 
movements of an amplitude of about 20° 


were evoked by moving the spot of light. 


from the center to the periphery or vice 
versa at a velocity from 10* to 30? or 
35° /s, 

In normal subjects, the gain of the 
system (at below 30°/s velocity) is 100% 
and the course of the EOG potential is 
linearly correlated with movements of the 
ocular globes. A small initial saccade that 
compensates for the latency at the begin- 
ning of the pursuit movement is frequently 
seen in normal subjects even at velocities 
less than 30? /s. 

Saccadic Movements.—Saccadic move- 
ments are elicited by displacing the target 
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bes 





at velocities of 300° to 400°/s, largely 
exceeding the maximum eapaeity of the 
pursurt system, or by inviting the patient 
te fixate alternately en two points posi- 
“tioned at a fixed distance (refixation 


Duration 
of Illness 


Diagnosis 
Right astrocyto- 


Left argioreticu- 
loma 
Left astrocytoma 
Left peramedian 
metastasis 
Foix-Alajouanine 
cerebellar atro- 
phy 
Holmes’ cerebel- 
lar atrophy 
Holmes’ hered- 
itary ataxia 
Foix-Alajouanine 
cerebellar atro- 
phy 
Foix-Alajouanine 
cerebellar atro- 
phy 
Dejerme-Thomss 
olivopontocere- 
belia: atrophy 
Menzelts olivo- 
portecerebe!lar 
atrcpny 
Menzeks olivo- 
portecerebe!lar 
atrcpny 
Menzebs olivo- 
portecerebe lar 
atrcpny 
Wadie-5waami 
hereditary atax- 








Rig ! —Tor. Single and repeated smooth pursuit move- 
ments recorded from patient 9 Note superimposition of 
nystagmic erks Bottom, Saccadic movements in same 


patient C indicates center; |, left. 
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200 msec 


saccades). 

On such tracings, latency, amplitude, and 
duration of the saccadic movements can be 
caleulated. Data derived from a family of 
saccades of different amplitudes are 


Appen- 
dicular 
Ataxia 


Gait Dysar- 
Ataxia thria 


Degree of 

Impairment 
Mild 
Mild 


Mild 
Medium 


Medium 


Mild 
Medium 


Severe 


Severe 


Medium 


Severe 


Severe 


l-c-l 


o YU AU 


20°deg 


reported in a Cartesian graph in which the 
abscissa represents amplitude expressed in 
degrees and the ordinate shows duration in 
milliseconds. 

The distribution of the date is compared 
to that of a group of normal control 
subjects, showing the existenee of a linear 
proportionality between amplitude and 
duration of the movement with a very high 
correlation coefficient (more than 0.9) and 
a regression coefficient of 1.8. 

In our patients, the metric accuracy of 
the saccades in relation te the position of 
the target is also evaluated as percentage 
of hypermetric or hypometric saccades. 


RESULTS 
Fixation 


Instability of fixation in the pri- 
mary position was observed in only 
one case (No. 5). In this patient, who 
had cerebellar atrophy, fixation in the 
primary position was disturbed by the 
occurrence of square waves having a 
maximum amplitude ef 4° to 5°. 

In another case of cerebellar atro- 
phy (patient 9), the difficulty in main- 
taining fixation was manifested only 
in the lateral gaze. In this position, a 
slow return drift of the eyes was seen, 
interrupted by repetitive saccades 
that tended to return the gaze toward 
the lateral position (gaze paretic 
nystagmus) (Fig 1). In the other cases, 
fixation appeared to be generally less 
impaired, and deficits were noted only 
in the most eccentric positions. 


Pursuit Movements 


The most evident alteration in 
pursuit movements ecnsisted of a 
decomposition due to the interference 
of small saccades that were present 


1 sec 





Fig 2.—Typical record of smooth pursuit movements in patient with 
Foix-Alajouanine cerebellar atrophy. Top, Single movements from 
left to center and center to left. Bottom, Repeated movements in left 


hemifield. C indicates center; |, left. 
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also at low velocities (about 10°/s). 
The EOG recordings assumed a typi- 
cal stepwise course much more accen- 
tuated as the velocity of the pursuit 
movement approached the threshold 
of saccades (Fig 2, top) During a 
sequence of rhythmic  to-and-fro 
movements, the irregularity of the 
recording was generally maintained 
constant, independent of the duration 
of the sequence (Fig 2, bottom). 

This type of alteration in pursuit 


movements was clearly noted in six of 
the ten patients affected by degener- 
ating cerebellar disease (patients 
5, 6, 7, 8, 10, and 11) while it was less 
evident in patient 12, who had 


Menzel’s olivopontocerebellar atrophy, 
and practically absent in patient 13, 
who also had Menzel’s olivopontocere- 
bellar atrophy, and patient 14, who 
had Wadia-Swaami hereditary ataxia 
(Fig 3, center and bottom). 

affected by 


In patient 9 Foix- 





Fig 3.—Patient 14. Top, First two traces show rhythmic smooth pursuit movements at 
different velocities of light spot. Third trace (vol) refers to repeated movement on verbal 
command, and fourth trace (refl) to movement evoked by oculocephalic reflex. Center 
and bottom, Ocular movements elicited by light spot displaced at progressively 
increasing velocity. C indicates center; |, left; r, right. 


200 msec 


Fig 4.—Smooth pursuit movements (top) and saccades (bottom) in 
patient 1, who had right cerebellar astrocytoma. C indicates center: |, 


left; r, right. 
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Alajouanine cerebellar atrophy, the 
irregularity of the tracking movement 
(Fig 1, top) had nystagmic character- 
istics that for reasons already stated 
could be considered gaze paretic type. 
In patient 4, affected by cerebellar 
neoplasia, the irregularity of the 
pursuit movement was less promi- 
nent; significantly, it was largely 
evident in movements directed to- 
ward the side of the lesion (Fig 4). The 
asymmetry is noted whether in iso- 
lated movements or in to-and-fro 
movements repeated rhythmically. 


Saccadic Movements 


Saccades showed metrie, morpho- 
logic, and dynamic alterations. Metric 
alteration is the most striking aspect 
of the disturbance in ocular motility 
present in our cases (Fig 5). 

Fig 6 shows that 11 of cur 14 
patients demonstrated a percentage 
of saccadic dysmetria clearly higher 
than that seen in control subjects. 
Patients 12 and 13, who had Menzel's 
olivopontocerebellar atrophy, and pa- 
tient 14, who had Wadia-Swaami 
hereditary ataxia, are exceptions. 

The subdivision adopted in Fig 6 
was in fact suggested by the peculiar 
behavior of these three patients. For 
reasons that will beeome evident later, 
it seemed advantageous to isolate 
these three patients into a separate 
group and eompare them to the two 
other patients affected by olivoponto- 
cerebellar atrophy and to the group 
comprising the remaining forms of 
cerebellar atrophy. 


l-c-l 


AMAT MV rfe 


"T Att EP ius 


200 msec 


20° deg 


Fig 5.—Top, Tracking movements recorded from patient with 
Holmes’ cerebellar atrophy. Center and bottom, Saccades 


recorded from same patient. Showing different types of 
corrective saccades. Bottom, trace onr ght shows example of 
glissadic movement. 
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Olivepontocarebelle Atrophie: 
Patiens 1215 


15°-30° 


JB. 


DAE 


E Normometric 
Hypometric 


Hypermetric 


* p d 
all * Pc 
* 


4 P< 01 


* 
l < 
JAE 





Fig 6.—Percentage of normometric, hypometric, and hypermetric saccades in four 
different groups of patients divided according to criteria explained in text. Left columns 
refer to mowements im beth directions (center to periphery anc periphery to center) at a 
maximum 75* amplitude Right columns refer to movements recorded between 15° and 
30°. S atisticai = gnificance of differences found between normal controls and patients is 


expressed Dy «^ values. 





Fig 7.—Saecadi movements recorded from patient 10, who had olivopontocerebellar 
atrophy. Bettorr, Influence of eccentricity on degree of dysmetria can be appreciated. 


Analysis of he data shows that for 
movements wich an amplitude higher 
than 15°, the incidence of hypermetric 
saccaces 5 siznificantly greater in 
groups 2, 3. and 4 in respect to 
contrals, as de~ived from the x? test. 

On the certrary, no statistically 
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significant differences were observed 
in regard to hypometric saccades. 
Note the low index of hypermetria 
and dysmetria in group 5, in which the 
percentage of saccadic dysmetria ap- 
pears to be lower even than in the 
control group. 


Since generally the dysmetria ap- 
peared to be proportional to the ampli- 
tude of the movement, it seemed 
interesting to compare :he accuracy of 
saccades having the seme amplitude 
performed in different sectors of the 
perimeter. This comparison, per- 
formed only in a few cases, indicates 
that at the same amplitude, the inci- 
dence of dysmetria increases with an 
increase in the eccentricity (Fig 7). 

In patients affected by degenera- 
tive types of cerebellar lesions, the 
alterations of the movements were 
always bilateral even though not 
always symmetrical. On the contrary, 
in the patients affected by cerebellar 
neoplasia, the dysmetria involved ex- 
clusively the saccades that occurred in 
the ipsilateral hemifield and in partic- 
ular those directed to the center from 
the periphery (Fig 4). 

The morphology of the hypometric 
saccades did not differ much from 
normal: In fact, it appeared to be 
made up of an initial principal compo- 
nent with an amplituce lower than 
that of the target, followed by a 
second smaller component (corrective 
saccade) that brought the eyes onto 
the target (Fig 5). The ratio of correc- 
tive amplitude to principal saccade 
amplitude did not appear to be, in our 
cases, significantly different from 
values considered normal (1:10 to 
2:10). The latency of the appearance of 
corrective saccades wes 100 ms or 
more. This value is also within normal 
limits. The hypermetric saecades con- 
sisted of a principal movement that 
terminated beyond the target. In the 
majority of cases, however, correction 
was obtained via a return saccade 
superimposed onto the principal sac- 
cade without anv latency (superim- 
posed saccades) or through a slow 
return movement that also followed 
the principal saccade without latency 
(glissade movement) (Fig 5). Once 
obtained, the correct position was 
generally steadily maintained, except 
in the two previously mentioned cases 
presenting fixation defects. The la- 
tency of the principal saccade ap- 
peared to be normal in all of the 
cases. 

The duration/amplitude relation- 
ship, calculated from saccades of 
differing amplitude, shewed a distri- 
bution similar to thet of centrol 
subjects in the four patients who had 
undergone surgery for cerebellar neo- 
plasias and in the five patients 
affected by degenerative alterations 
(patients 5, 6, 7, 8, and 9) (Fig 8, top). 

A tendency to procuce saccades 
slower than normal was nevertheless 
noted. Such a tendeney was more 
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2r Fig 8. —Dietribtiticin « of Hucalion against amplitude of accada is s displayed b | 

| . calculated individually for each patient. Top left, Patients with cerebellar atrophies. 3 

^ -cerebellar tumors. Bottom, Patients with olivopontocerebellar atrophies. For two patients with cerebellar 
Tumors. plot was made impossible by small number of saccades recorded. | Ao 


évident in in: pateni affected by olivo- 


pontocerebellar atrophy, two of whom 
showed ^a significant slowing of 
saccades and a distribution of the 
amplitude/duration relationship much 
^more irregular than in normal sub- 
-jects (Fig 8, bottom). 
. An especially abnormal behavior 
©- was present in patient 14, who had 
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Wadia-Swaami hereditary ataxia, ino 
that the maximal obtainable. velocity 
of the ocular movements behind the 


target hovered around 20°/s, render- 


ing the morphologic distinction of 


saccadic movements from pursuit 
movements impossible (Fig 3). The 


maximum limit of 20°/s was valid also 


for voluntary saecades but. not for 











movements easily exceeded the 20°/s, 
being proportional to the velocity of 


-oo Patient 12. 
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head rotation. 
COMMENT . 


Decomposition ef pursuit move- 
ments, alterations of saccade dynam- 








Cerebellar Pathology—Avanzini et a 













disturbances are the 
aspects of the oculo- 
motor a presented by our 
„patients. Firs, we will discuss briefly 
the physopacaologic mechanism of 
Dia aspecie and chen the possible 
sg gni dca me ef thas different inci- 











1 d eba: character- 
DSecenus, pendular nystag- 
mus, ‘square wave,” and gaze. paretic 
nystagmus, kave been described in 
 varioas dseuses affecting the cerebel- 
lum. In our ses, they were present 
only in two patients affected by 
deger. erative “arms, square wave and 
gaze narelio rw» ystagmus, respectively. 
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zation of the eistionehin of target - 
velocity/eye velocity,” the decomposi- 
tion of movement could be interpreted 
in terms of loss of gain in the pursuit 
system. According to this interpreta- 
tion, the small saccades seen on the 
EOG recording represent a compensa- 
tory phenomenon that tends to bring 
onto the fovea the image of the object 
in motion. 

Observations analogous to ours 
have been reported by Baloh et al^ 
and Zee et al^ in degenerative cere- 
bellar diseases. It must be noted, 
however, that the stepwise decomposi- 
tion of pursuit movements could not 
be considered to be a specific effect of 
cerebellar lesions. Similar phenome- 
non have in fact been described, for 
example, in basal ganglia  dis- 
ease? 7*515 and in cerebral hemi- 
sphere lesions.” 

This is predictable in view of the 
fact that many structures are involved 
in the mechsnisms of visual-motor 
integration that constitute the ele- 
mental basis of pursuit movements. 
The lack of irregularity in the track- 
ing movements in two of our cases 
could be related to the concomitant 
alteration of the saccadic system, 
which therefore is unable to develop 
its compensatery function. 

This appeared to be particularly 
evident in patient 14 who, because of 
the loss of gain in the pursuit system 
and the lack cf compensation by the 
intervention of saccades, was totally 
incapable of fellowing a target in his 
visual field at velocities greater than 
15? /s. 

We shall now consider saceadie 
alterations found in our patients (dys- 
metria, morphologic changes, and 
alterations of the duration/amplitude 
relationship). 

Ocular dysmetria has been de- 
scribed in patients affected by various 
types of cerebellar diseases.'^5'*'* 

Results of experimental lesions'^?* 
underline the importance of lesions in 
the vermis region (lobules 5 through 7) 
and adjacent paravermis in the gene- 
sis of this symptom. Departing from 
the fact that. this region receives 
proprioceptive afferents from oculo- 
motor muscles,*^ Ritehie'* conducted a 
series of experiments in monkeys 
with chronic lesions in the cerebellar 
vermis aimed at verifying the possible 
contribution of proprioceptive infor- 
mation in the programming of the 
saccade. 

The results of these experiments, 
recently published, demonstrate that 
in these animals, dysmetria was at 
least in part related to the impossibil- 
ity to utilize information relevant to 


the position of the ocular globes in the 








instant preceding the saccade. This 
could explain the fact that, in our 
cases, the dysmetria is related to the 
amplitude of the movement (the more 
affected, the greater the movement) 
and to the sector im the perimeter | 
within which the movement occurs: 
Movements occurring in the more 
eccentric positions at equal ampli- | 
tudes are more affected. 

The morphologic aspect of the 
dysmetric saccade is essentially de- 
fined by the characteristics of the 
corrective saccade. In the greatest 
majority of hypometric saccades, a 
corrective saccade with a my 
greater than 100 ms has been found: 
the general morpholegy of the dys- 
metric saecade was then that of a 
double saccade similar to that seen- 
oecasionally also in norma! subjects. 

On the contrary, in hypermetric 
saccades, the corrective movement 
was quite frequently represented by a 
short latency return saccade or by a 
glissadic movement aceording to the 
definition of Weber and Daroff” (eor- 
rective movemerts of speeds lower 
than 20°/s that add to a saccade with- 
out any interposed latency). 

The significance cf these types. of 
corrective movements, which are 
sometimes seen also in normal sub- 
jects, is still under diseussion. Bahill 
and Stark" have related it to a “fa- 
tigue" phenomenon of the oculomotor 
system. | 

According to this concept, in certain 
conditions an overload of the oculomo- 
tor system would modify the pro- 


gramming strategy of the movement, 
allowing the system to meet require- 


ments. Accepting this theory, the 
frequent occurrence cf short-latency 
saccades and glissades in patients 
with cerebellar lesions coulé be consid- 
ered the expression of a lowered “fa- 
tigue” threshold, 

Analogous considerations can be 
made for the changes in duration/ 
amplitude relationships present in 
almost all of the patients. Bahill sad 
Stark" have, in fact, demonstrated 
that fatigue can result in a reduction 
of the velocity of the saccade. 

It seems nevertheless appropriate 
to consider separately the three cases 
in which a considerable slowing of the 
saccades constituted :he most rele- 
vant oculomotor symptom observed, 
while only slight alterations of the 
pursuit movement and a low percent- 
age of dysmetric saccades were pres- 
ent. 

Leaving out of consideration possi- 
ble mechanisms related to fatigue, 
where the effect on velocity remains 
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no evidence that lesions strictly lim- 
ited to the cerebellum interfere in a 
relevant manner in the programming 
of the duration of the saccade. We 
maintain, therefore, that in our cases 
the marked slowing of the saccade 
with an abnormal distribution of 
the duration/amplitude relationship 
forces us to consider the possible 
involvement of noncerebellar struc- 
tures, 

In this respect, it is interesting to 
point out that two of the three cases 
with marked slowing of saccades 
belonged to the olivopontocerebellar 
atrophy group, forms clearly charac- 
terized by an accompanying impair- 
ment of the brain stem. In regard to 
the third case, the clinical characteris- 
tics are very similar to the form 
described in 1971 by Wadia and 
Swaami^ identified by a picture of 
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within rather modest limits," there is 





spinocerebellar ataxia, Friedreich 
type, with an extreme slowing of 
ocular movements. 

Zee et al" have more recently 
reported two analogous cases, attrib- 
uting the oculomotor manifestations 
to impairment of brain stem struc- 
tures. In our three cases with saccad- 
ic slowing, pneumoencephalograms 
showed a significant atrophy of the 
brain stem. 

These considerations introduce a 
comment of clinical value in the study 
of ocular movements in cerebellar 
pathologies. It is evident that EOG 
analysis does not constitute an essen- 
tial diagnostie method in the field of 
cerebellar pathologies. Nevertheless, 
the profitable elements of this investi- 
gation could usefully integrate the 
clinical study of patients affeeted by 
cerebellar diseases. The most typical 
aspect of the oculomotor disorders in 
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nystagmus; downward beating nys- 
tagmus; defective smooth pursuit 
with relative preservation of the slow 
phases of the optokinetic nystagmus; 
rebound nystagmus; enhanced gain of 
the vestibulo-ocular reflex in dark- 
ness; lack of visual suppression of the 
oculovestibukar reflex; saccadic dys- 


metria, especially downward over- 


shoot; and square wave jerks. They 
conclude tha: the cerebellum helps to 
maintain eccentric gaze, produces 
smooth pursuit, and modulates the 
amplitude of saccadic eye movements. 
With the exception of the last item, 
their conclusions are in agreement 
with those of Westheimer and Blair,’ 
who found taat saccadic accuracy is 
not significamtly affected by cerebel- 
lectomy. 

This finding is controversial, since 
other authors? have consistently en- 
countered tkis abnormality in pa- 
tients with cerebellar lesions. To our 
knowledge, trere have been no reports 
of oculomoter and oculovestibular 
functions in oatients with unilateral 


- or total cerebellectomy. This kind of 


lesion more closely resembles the 
experimental situations than the 
study of patients with cerebellar 
degenerations. It is quite likely that 
some parts of this organ remain func- 
tioning in the latter case and it is also 
possible that the effect of a total or 
partial lesion would be different. We 
are reporting a case in which a right- 
sided cerebellectomy was performed 
seven years previously because of a 
laterally placed reticulosarcoma. The 
patient remained asymptomatic for 
seven years ard recently manifested a 
left-sided cersbellar syndrome. For 
our purposes, it can be considered that 
the patient hzs an almost total cere- 
bellectomy. 


REPCRT OF A CASE 


A 30-year-old woman was admitted to 
the hospital because of incoordination of 
the left limbs cf three months' duration. 
Seven years pror to this admission, she 
had been admit:ed to this hospital with a 
six-month history of headache, papillede- 
ma, and a right-sided cerebellar syndrome. 


A pneumoencephalogram then disclosed a 
right-sided cerebellar tumor. Surgical exci- 
sion was accomplished. A tumor invading 
70% of the right cerebellar hemisphere was 
found and a right hemicerebellectomy was 
performed. The pathologic report was a 
reticulosarcoma. 

The patient received 4,000 rads to the 
posterior fossa. The cerebellar syndrome 
disappeared and she was asymptomatic for 
about seven years. At her last admission, 
neurological examination revealed gaze- 
evoked nystagmus to both sides; saccadic 
smooth pursuit; ataxie gait with a tendeney 
to fall to the left side; a left-sided cerebel- 
lar syndrome; anc no long tract motor or 
sensory signs, signs cf lesions of other 
cranial nerves, or signs or symptoms of 
increased intracranial pressure, Computer- 
ized axial tomographr revealed an in- 
creased density in the left cerebellar hemi- 
sphere. The right cerebellar fossa appeared 
empty. The fourth veatricle was clearly 
seen, slightly enlarged and slightly dis- 
placed to the right (Fig 1). 


METHODS 


Eye movements were recorded with de 
and ac (time constant, 0,3 seconds) elec- 


tro-oculography with a system with a ~ 


frequency response of 0 to 300 Hz. The 
tracings were made with a pelygraph with 
a bandwidth of 2kHz. Each eye was record- 
ed separately and the movements of both 
eyes was also recorded. Vertical eye move- 
ments were not investigated. 

Maintenance of Gaze— Maintenance of 
fixation was recorded with the lights on, in 
darkness, and while wearing a + 20 diopter 
lens. Maintenance of eccentrie gaze during 
fixation (range, + 20? to 35°) was recorded 
under similar cireumstances. 

Saccadic and Smooth-Pursuit Systems.— 
Refixation horizontal saecades of 10°, 20°, 
and 30? were recorded. After an eccentric 
position, the eyes always. moved back to the 
primary position. A total of 30 refixation 
saccades to each side were recorded. 
Pursuit movements were measured while 
the patient attempted to track a pendulum 
that moved at an angular veloeity of 10°/s. 
Optokinetie nystagmus (OKN) was induced 
by full-field stimulation with a drum that 
rotated at a constant angular velocity 
ranging from 20° to 112°/s. 

Vestibulo-ocular Responses.—The patient 
was tested with a torsion pendulum using 
sinusoidal chair rotations in the horizontal 
plane (around a vertical axis) of 0.5 Hz. The 
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Fig 1.—Computerized tomographic scan 
reveals area of increased density on left 
cerebellar hemisphere. Fourth ventricle 
(arrow) is seen slightly increased in size 
and slightly displaced to right. 


total period of rotation was 20 seconds, ten 
seconds to each side. The magnitudes of 
the rotation were exponentially decremen- 
tal starting with a magnitude of 320° and 
reducing 20° for each half period of rota- 
tion. The velocities ranged from 2.86 to 0.26 
radians per second, and the accelerations- 
decelerations from 8.95 to 0.11 radians per 
square second. Chair displacement was 
monitored with a photocell device for each 
20° of displacement. The electro-oculogram 
was calibrated immediately before and 
after each test. The patient was rotated in 
darkness, fixating the environment with 
the lights on, and while fixating a target 
that rotated along with her on the chair. 
The gain of the oculovestibular reflex was 
calculated by the ratio mean eye velocity/ 
mean chair velocity for each half period of 
rotation (rotation to one side). Standard 
caloric tests were performed with water at 
30 and 44 °C per 30 seconds with eyes open, 
fixating a target, and in darkness. 


RESULTS 
Maintenance of Gaze 


The patient was able to maintain 
fixation on a target with the eyes ina 
straight-ahead position. With eccen- 
tric fixation, gaze-evoked nystagmus 
appeared with the slow component 
centripetal. no rebound nystagmus 
was observed (Fig 2). 


Saccadic and 
Smooth-Pursuit Eye Movements 


The smooth-pursuit eye movement 
was abolished at the velocity tested 
(10°/s) and instead, small saccades 
and square wave jerks performed to 
the right and to the left sides (Fig 3). 
Refixation saccades were accurate 
85% of the time (Fig 4). Vertical refix- 
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Fig 2.—Thirty degrees left and right eccentric fixation induced typical gaze-evoked 
nystagmus with slow component centripetal (right, upward deflection, movement to right 
side; left, downward deflection, movement to left side). OD indicates right eye; OS, left 


eye. 





Fig 3.—Eye movements recorded while patient attempted to track pendulum that moved 
at 10°/s. No smooth pursuit eye movements are seen; patient could produce only small 
saccades and square wave jerks (OD indicates right eye; OS, left eye; OU, both eyes). 


DC OU 


Fig 4.—No saccadic dysmetria is seen with horizontal refixation saccades of 20° (OD 
indicates right eye; OS, left eye; OU, both eyes). 


ation saccades were not examined. 
Optokinetic responses to the left side 
(fast phase) were decreased, as com- 
pared to those to the right side, but 
slow phases of the optokinetic nystag- 
mus could be generated towards both 


sides. This was in clear contrast to the 
absent smooth pursuit while the 
patient attempted to track a pendu: 
lum. When the stimulus moved at a 
velocity of 62°/s or higher, the optoki- 
netic response to the left side could 
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vestibulo-ocular responses with a gain 
of 0.6 to the right side and 0.47 to the 
left side (normal responses in our 
laboratory, 0.4 + 0.06).* Sinusoidal ro- 
tations with the lights on fixating the 
environment ioptokinetic plus vestib- 
ular stimuli) had a gain of 0.82 to the 
right side and 0.72 to the left side 





while. a a gain that rotated 
along with the patient (visual suppres- 
sion of the vestibular stimulus) had a. 
response of 0.6 to the right side and. 
0.47 to the left side (normal, 0. 0) (Fig. 
6). It should be pointed out that the 
gain of the vestibulo-ocular response 
in darkness and the gain during 

attempted visual suppression o? the 

vestibular stimulus were equal. How- 
ever, the slow vestibular ramps seen | 
during the vestibular stimulus were 

not observed during the attempt: of. 
visual suppression. The tracing is. 
more suggestive of eptokinetic nys- 
tagmus. | 





COMMENT 
The abnormalities. of the vestibilo- | 


ocular and oculomoter functions seen 


in this patient are in many respects | 
similar to those reported in experi- 
mental animals with a total cerebel- 


lectomy.’ Failure to hold eccentric 


gaze position has been consistently. 
found in animals with cerebellar 
lesions*’ and in patients with cortical - 


cerebellar degenerations.* The inabili- - 


ty to maintain eccentric gaze has been | 
invariably found to coexist with fail 
ure of the smooth-pursuit system. ^" - 

It is tempting to postulate that both — 


defects are due to the same underly- 
ing disturbance. Robinson’ has pestu- - 


lated that oculomotor reurons dis- 
charge primarily in relation to eye 


-— position. Information coming from | 


the visual and vestibular systems is 
coded primarily in velocity; in conse- - 
quence, there must be a neural 
network that mathematically inte- 
grates velocity coded information into — 
position coded. In the cerebellectom- - 


ized primate, this integrator becomes - 


defective. It is quite possible that the - 
failure to integrate smooth pursuit | 
impulses into eccentric gaze position — 
is the cause of the gaze-evoked i 
nystagmus. ; 

Westheimer and Elair' regard sac- - 
cades as - quasi-ballistie movements 
that place the eyes into positions from 
which there is always a centripetal 
drift. Ordinarily, the drift is counter- 


acted by an innervation that is lacking — 


after complete or partial cerebellecto- 
my. Kornhuber? believes the cerebel- 
lar nuclei have an important role in 
maintaining fixation of the eyes. | 
The cerebellum undoubtedly has a 
role in the production of smocth- * 
pursuit eye movements. Unilateral 
cerebellectomy induces a defect in the — 
pursuit system towards the side of the  . 
lesion.’ Stimulation of the cerebellum _ 
induces smooth-pursuit movements 
ipsilateral to the stimulated side. 
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Floecular neurons that discharge dur- 
ing ipsilateral pursuit have been de- 
scribed. In addition, Maekawa and 
Natsui have described monosynaptic 
activation of Purkinje’s cells in the 
rabbit’s floceulus via climbing fibers 
from the contralateral inferior olive. 
These impulses carry visual informa- 
tion. This last finding indicates that 
the flocculus does not by itself gener- 
ate the smooth-pursuit movement, but 
simply modulates supranuclear in- 
fluences. The fact that smooth-pursuit 
. movements are impaired to the side 
ipsilateral to the excised hemisphere 
-in patients with cerebral hemispherec- 
. tomy" suggests that the supranuclear 
impulses decussate to the contralater- 
al inferior olive, whence they again 
. cross to the ipsilateral flocculus (Esta- 
nol B.V., Romero R, Saenez de Viteri 
M, et al, unpublished data). 

In agreement with the findings of 
Zee et al, we found that the ability to 
generate slow phases of OKN was less 
affeeted than the ability to track 
small targets. This finding supports 
the hypothesis that the slow phases of 
the OKN is mediated by a different 
functional subsystem. Since total ce- 
 rebelleetomy in nonfoveate animals 
does not abolish the capacity to 
produce slow phases of the OKN, it is 
possible that the OKN induced in this 
patient was not produced by stimula- 
tion of the fovea, but of the peripheral 
retina (full-field stimulation). It may 
be that the slow phase of OKN does 
. not require the help of the cerebellum 
when full-field stimulation of the reti- 
na is given. The velocity of the slow 
phase of the OKN was, however, 
below normal, reaching a plateau at 
46?/s, This is in agreement with the 
findings of Igarashi et al," who found 
a slowing of the OKN in the squirrel 
monkey after uvulonodulectomy. The 
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role of the cerebellum in the produc- 


tion of the OKN is still unclear. 

Westheimer and Blair and Dow 
and Manni * found that saccadic accu- 
racy was not affected in cerebellec- 
tomized monkeys. We found that hori- 
zontal refixation saccades were not 
dysmetric. Failure to record vertical 
saccades may account for this finding. 
Alternatively, the total loss of the 
cerebellum may be the cause In a way 
not yet clear. The chronicity of the 
lesion may be another factor. Other 
authors have consistently found dys- 
metric saccades in patients with cere- 
bellar lesions.*^* 

Regarding  vestibulo-ocular re- 
sponses, we found that the gain of the 
vestibulo-ocular reflex in the dark was 
slightly increased to both sides, 
although the gain when rotated to the 
right side was greater. The reason for 
the asymmetry of the responses is not 
clear. One possibility is that the ves- 
tibular nuclei on the left side were 
compressed by the cerebellar mass. 
The other would be that the left-sided 
cerebellar lesion was more recent, or 
perhaps incomplete. Although to our 
knowledge measurements of the gain 
have not been reported in the experi- 
mental animals, some qualitative esti- 
mations indicate little or no change. 
This is in contrast with the high gain 
found by Zee et al in patients with 
cortical cerebellar degenerations. 
Probably, the reason is the presence of 
two types of Purkinje’s cells that act 
reciprocally on the vestibular nuclei.” 
When both types of cells are affected, 
the net effect is no change of the 
gain. 

The most striking finding was a 
total inability to suppress the vestibu- 
lo-ocular reflex through visual fixa- 
tion. The gain while fixating a target 
rotating along with the patient was 
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recognized nor diagnosed. When the 
seizures with focal CEE originate 
within temperal lobe structures, they 
are clinically manifested as partial 
complex seizares. Generalized CEE 
associated with tonic seizures has 
been described by Gastaut et al? 
These authors suggested that epilepti- 
form discharges originating from be- 
low the dieneephalon may be mani- 
fested by an EEG arousal response 
that also incuces activation of the 
motor pathways in the brain stem 
responsible Zor the clinical tonic 
features. The differentiation between 
this latter greup and partial complex 
seizures witk CEE poses at times 
serious diagnostie problems. The two 
groups must be distinguished because 
of the different medical and surgical 
therapeutic implications. It is the 
purpose of this article to illustrate the 
clinical patter1 and the mode of occur- 
rence of epileptic seizures accompa- 
nied by diffuse CEE in adults and to 
provide EEG guidelines for a correct 
diagnosis. 


CLINICAL DATA 


We have studied ten patients whose 
salient clinical cata are summarized in the 
Table. All had a long history of epilepsy 
(mean, 12.7 yeers; range, 5 to 35 years), 
usually implyinz multiple types of spells. 
Common to the group was mild mental 
retardation in association with static 
neurological abaormalities with poor sei- 
zure control despite adequate blood levels 
of anticonvulsamts. 

Seizures accompanied with generalized 


CEE showed a dear tendency to cluster in. 


their occurrence with the abrupt onset of 
many spells in 2 day, which often result in 
status epilepticus. The attacks would spon- 
taneously decrease both in severity and 
frequency with eventual cessation within a 
week. Clinically seizures with generalized 
CEE were classified as generalized tonic 
(four cases), generalized atonic (one ease), 
partial tonic (three cases), and partial 
dystonie (two eases). Since an alteration in 
muscle tone wzs always present during 
attacks in the prssent series of patients, we 
will use the all-inclusive term of “dystonic 
seizures." During a generalized tonic 
seizure, the patient would have forced 
extension of all four limbs. Hyperextension 
and flexion would also oceur with extension 


the episode. 


ed Cortical Electrodecremental Event 


limited to the legs, whieh would also be 
slightly elevated and abducted (gynecologi- 
eal position), whereas the arms would be 
elevated and abdueted above the head with 
90° of flexion at the elbow. In both types, 
there was occasional association of head 
and/or eye deviation. Generalized atonic 
seizures were manifested by axial loss of 
tone resulting in dropping of head and 
arms. Focal or partial tenie seizures. also 
occurred with tonie extension of a segment 
of the body, usually ar upper extremity, 
although one patient had a paroxysmai left 
torticollis. 

The state of consciousness during a 
generalized CEE was severely impaired in 
all attacks, generalized or focal. This was 
manifested by the inability to answer 


simple questions or to carry on elementary a 


motor tasks and by complete amnesia for 
During clusters of 
attacks, seven patients were completely 
free from their other seizure types. In the 
other three patients, partial complex 
seizures also occurred between dystonic 
spells, in which cases postictal confusion 
was present. e 
Polygraphie recording of respiration and 
ECG showed that apnez was universal. In 
two cases, a severe bradycardia occurred 
(Fig 1). In other patients various ictal 
autonomic phenomena were observed, in- 
cluding mydriasis, paller. and sweating. 
Arterial blood pressure was not moni- 
tored. | 


EEG STUDIES 
EEGs Prior :o the 
Cluster of Seizures With CEE 


All patients had EEGs prior to the 
cluster of seizures with CEE. The 
EEGs were recorded by bipolar and 
referential technique with electrodes 
placed according to the 10-20 interna- 
tional system.’ In eight patients, there 
were epileptiform abnormalities. Sis 
of the eight patients had multifecal 
spikes either present in the same 
record (three patients) or shifting 
from one corticea: area to another in 
different EEGs. Twe patients had 
generalized epileptiform activity in 
the form of spike-ard-wave cem- 
plexes. One of these patients had a 
fairly well-organized background ac- 
tivity with occasional bursts of bilat- 
erally synchronous 3-cps spike and 
wave, and the other had a poorly orga- 
nized record with diffusely slow back- 





Generalized CEE—Fariello et al 285 p 


CEE |. 








F0, 


ECG 


EMG _ 
Biceps 






Triceps 







ground with ragged spike-and-wave 
complexes at 2 to 2.5 eps occurring in a 
bilaterally synchronous way, at times 
clearly predominant in the precentral 
< Areas. | 
o Throughout the clusters of dystonic 
. seizures, two patients had normal 

. EEGs during the short interictal peri- 
ods, whereas the other eight had the 
same abnormalities that had been 
. seen in previous EEGs. However, in 
- five patients these abnormalities were 

definitely less active. 


ictal EEGs: 


The onset of a dystonic seizure was 

^ characterized by a diffuse bilateral 
flattening of the background activity. 
This occurred either abruptly (Fig 2) 
or in various combinations with preex- 
isting epileptiform abnormalities 
(Fig 3). 

When the early onset of muscle 
activity made the recognition of the 
CEE almost impossible, spells record- 
ed during non-rapid eye movement 
sleep stages III and IV easily 
unmasked the initial flattening.’ In 
five patients, the preexisting epilepti- 
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form abnormalities were totally ab- 
sent during each dystonic spell and 
only reappeared with clear reinforce- 
ment at the end o? the seizure (Fig 2 
and 4) In two patients, partial 


complex seizures of "temporal lobe" 


type occurred either singularly or in 
various eombinations with dystonie 
spells. These two cases did not show 
any difference in the activity of their 
interictal spiking when compared to 
precluster records. Temporal lobe sei- 
zures showed a completely different 
electroclinical pattern consisting of 
complex behavieral automatisms ae- 
companied by a monomorphic, sharp 
theta rhythm prominently recorded 
over one temporal region and building 
up from the preexisting EEG focus 
(Fig 5). 


Posticta! Recordings 


In the first two days after sponta- 
neous subsidence of the tonic spells in 
four of the five patients whose EEG 
showed clear reinforcements after 
each dystonie spell, there was marked 
enhancement of the preexisting inter- 
ictal focal spikes (Fig 4). 
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Fig 1.—Generalized tonic seizures with CEE accompanied by progressive bradycardia. When heart 
rate drops below 40 beats per minute there is shift to idioventricular rhythm. Note also gradual, slowly 
progressive increase of muscle contraction. Arrow points to beginning of seizure. 


Treatment 


No single treatment was proved 


reliably successful m these patients. 
Since the cluster has a tendercy to 
subside within a period cf a few days, 
it was often very difficult to judge the 
efficacy of the administered drugs. 
However, two patients seemed to 
respond to increased phenytoin (Di- 
lantin) dosage, and three other pa- 
tients responded tc methylphenidate 
(Ritalin) hydrochloride, 50 mg/day 
(follow-up at 15, 19, and 28 montas). In 
the remaining patients, all therapeu- 
tic efforts were ineffective. 


COMMENT 


Despite early recognition'* of CEE 


as a genuine ictal epileptic manifesta- 
tion, this unusual EEG pattern is 
looked on with skepticism by many 
neurologists and electroencephelogra- 
phers. Since muscie artifacts often 
completely obscure the cerebral activi- 
ty, these seizures are frequently 
misdiagnosed as pseudoseizures or 
hysterical attacks. The conditions of 
six of our patients had been previously 


misdiagnosed. In four of them, the 
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Fig 3.—Seizures with CEE occur after a burst of bilaterally synchronous spike and wave discharge (top). In another patient 
(bottom), the brief recruiting discharge on C, is accompanied by massive jerk and tonic component starts at arrow. 
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Fig 5. Patient with. right. anterior temporal focus goes into partial complex seizure occurring NR dys:onic 
spells. This is characterized by buildup of rhythmic, sharp theta wave originating from right frontotemporal 
sharp-wave focus. The different EEG and clinicai pattern is assumed as evidence against hypothesis of dystonic 
seizure being generated by temporal focus. Note that in this seizure initial flattening is early component of spells 





but does not last throughout it. 


-À careful analysis of the postictal 


record therefore assumes crucial im- 
portance for the differentiation be- 
tween seizures originating from EEG 
cortical foci vs foci that are deeply 
located. Finally, the initial foeal flat- 
tening that is seen in partial eomplex 
seizures of temporal lobe type pre- 
cedes the actual seizure, and it is 
followed by a recruiting discharge*’; 
whereas in our cases CEE started 
simultaneously with and lasted 
throughout the clinical episode. 

The primary, generalized desyn- 
ehronization accompanying the sei- 
zures in these patients ean be better 
explained by postulating a subcortical 
focus located within or closely related 
to diffuse projection systems respon- 
sible for cortical desynchronization. 
Such centers exist in the brain stem, 
extending from the medulla oblongata 
to the caudal part of the diencephalon. 
Other supra-axial and telencephalie 
structures have also been proved capa- 
ble of a desynchronization that has 
usually been associated with suppres- 
sion of focal spiking.'"'* The different 
anatomical location and physiological 
function of these structures probably 
account for the great variety of clini- 
cal manifestations encountered in 
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these patients. 

Obviously, our technique of investi- 
gation does not allow a more precise 
localization of the focus. Other physio- 
logieal and pharmacological observa- 
tions have suggested a further, 
although indireet, localization." In a 
previously reported case," dystonic 
seizures were immediately stopped by 
injection of amobarbital into the 
vertebral artery, while intracarotid 
injection was ineffective. This points 
to a rhombomesencephalie location of 
the focus. The almost immediate 
involvemen: of cardiac and respirato- 
ry funetion with the onset of the 
seizure was, in that patient, also indic- 
ative of a close proximity of the focus 
to bulbar urne centers. 


this hy deli of a Rea dine isa 
ization cannot generalized to all 


patients having seizures with general- 
ized CEE. Limbic, striatal, and dien- 


cephalic structures may also be 
responsible for such electroclinical 
phenomena, and in most instances the 
tentative loealization remains specula- 
tive. However, this hypothesis may be 
of some help for those patients in 
whom stereo-EEG exploration is con- 
sidered. 


The peculiar behavior of the eortical 


spiking during the bouts of dystonic ve 


seizures may help to elucidste the 


, pathophysiology of these events. Cor- 


tieal epileptiform activity, when pres- 
ent, was reduced as compared to 
previous records but strongly poten- 
tiated at the end of the dystonic bout 
(Fig 4D). Furthermore, during each 
spell the epileptiform abnormality 
was absent and reappeared clearly 
reinforced after it (Fig 2, 4). These 
facts indicate the occurrence of inhibi- 
tory phenomena manifested tonieally 
throughout the cluster and paroxys- 
mally during each single seizure. In 
this light, the observed postietal rein- 
forcements can be explained as a 
postinhibitory rebound. We therefore 


postulate that these patients have at .— p 


least two foci (a cortica: and a subcor- 
tical one), reciprocally interacting 
through influences of opposite sign 
({corticosubcortical excitatory and sub- 
corticocortical inhibitory). This would 
explain the difficulties encountered in 
the treatment of these patients, since 
therapeutic contro) of one focus may 
result in enhanced activity from the 
other. Our hypothesis is in agreement 
with the observations of others. In a 
series of patients with medically 
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In the light cf their results and our 


postulates, the occurrence of dystonie 


seizures accompanied by generalized 
CEE should be considered a definite 
contraindication for surgical treat- 
ment of epilepsy. In summary, we 
believe that the patients with dystonic 
seizures and generalized CEE should 
be handled in the following ways: (1) 
They should be carefully differen- 
tiated from those with similar spells 
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A Functional Measure of Neurological Damage 


Michael L. Daley, PhD; Roy L. Swank, MD, PhD; Catherine M. Ellison 


€ Patients with multiple sclerosis (MS) 
have been shown to have a measurable 
deterioration in the ability to perceive 
temporal variations of light. Compared to 
the traditional critical flicker fusion (CFF) 
measure, a modified flicker fusion test 
showed an improved sensitivity for denot- 
ing neurological deficit in temporal vision. 
One hundred twenty-two patients with MS 
were examined. The traditional CFF test 
exhibited abnormalities in 48%; the modi- 
fied test exhibited abnormalities in 78% of 
the same patients. These results appear 
to be independent of whether or not the 
demyelinating disease clinically involved 
the visual system. Also, the percentage of 
abnormalities demonstrated by combin- 
ing both techniques was unexpectedly 
high (6096 to 8096) in patients with minimal 
evidence of neurological involvement. 

(Arch Neurol 36:292-295, 1979) 


I» the course of multiple sclerosis 

(MS), vision often deteriorates. 
One measure of this is a reduetion in 
the critical flicker fusion (CFF) fre- 
quency in the majority of patients in 
which the disease is well advanced.** 
We have confirmed this observation, 
using a traditional flicker fusion tech- 
nique. However, modification of the 
technique by the addition of a contin- 
uously flickering background light 
significantly increased the abnormal 
responses in all MS patients. Such 
abnormalities occurred in patients 
with no history of visual difficulty and 
normal visual acuity, and in others in 
whom visual difficulties had occurred 
. with “complete” remissions many 

years before. 
.. In the present investigation, two 
groups of patients participated. There 
was a control group that included 
patients with neurological and oph- 
thalmologieal complaints not induced 
by MS and another group of patients 
with MS. 


SUBJECTS AND METHODS 
Flicker Fusion Thresholds 


À portable instrument (Fig 1, top) was 
developed for obtaining fusion threshold 
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measures for laboratory and clinical use. 
The main opties of this system consisted of 
a swivel-mounted desktop slide viewer 
with a baffler extension of approximately 
14 em. The visual stimulus consisted of a 
red background light that subtended a 
rectangular field of approximately 
6° x 6°. In the center of this background 
light, a diffuse, red light-emitting diode 
with peak spectral power at approximately 
660 nm provided a 3/4? central test stimu- 
lus of approximately 50 millilamberts 
(mL). The diode was driven by a voltage 


control oscillator that generated a square- 


wave output between 0 and 100 Hz A 
digital meter indicated directly the fre- 


quency of oscillation of the diode. 


Two procedures were used. First, the 


standard CFF threshold measurement was | 
determined with the red background light 


providing a continuous luminance of 
approximately 25 mL. At the beginning of 
each trial, the central fixation test light 
was set to oscillate at a low frequency, 
between 5.0 and 15.0 Hz. Each subject 
monoeularly fixated on the slowly pulsing 
light and was instructed to turn a frequen- 
cy control knob until the light just stopped 
flickering. At least five trials were made 
on each eye, from which the average CFF 
was computed. In the second procedure, the 
red background light that surrounded the 
foveal test light was made to flicker at 10 
Hz and provided a mean luminance of 
approximately 10 mL. The experimental 
procedure for obtaining the threshold was 
identical to that specified for the CFF test. 
The modified measarement of temporal 
vision will be referred to, hereafter, as the 


incremental critical flicker fusion (ICFP) 


threshold. Periodic threshold measure- 
ments on the same subject over an eight- 
month period are shown in Fig 1, bottom. 


Clinical Assessment 


Each patient was evaluated and assigned 
a neurological grade according to the erite- 
ria devised by Swank.* These grades were 
as follows: 0, normal performance and 
normal neurological findings at the time of 
the testing; 1, normal performance physi- 
eally and mentally, abnormal neurological 
signs present; 2, actively ambulant, but 
with slight to mederate impairment of 
function, neurological signs present, usual- 
ly working part time or full time; 3, 
severely impaired performance, still ambu- 
lant, few able to work; 4, wheelchair; 5, bed; 
6, deceased. In terms o? probabilities that 
patients may or may not have MS, one 
should consider our elass 0 as suspected MS, 
classes 1 and 2 as probable MS, and classes 
3, 4, and 5 as most probable MS. This 
evaluation is based primarily on function. 
It may or may not correlate with the 
number and severity of sclerotic or other 
lesions since a few strategically placed 
lesions (ie, brain stem) can cause severe 






disability, whereas more widespread and 
numerous lesions (ie, cerebrum) may cause 
little disability. Moreover, this classifica- 
tion may have little direct bearing on 
vision. This shortcoming was partially 
overcome, however, by taking care to 
record symptoms and findings related to 
the ophthalmological system, namely, di- 
plopia and optic neuritis. Coarse measure- 
ments of visual acuity (ie. the ability to 
read small print) were determined, and 
patients with partial or complete scotomas 
in either eye or poor visual acuity were 
excluded from the study. 


RESULTS 
By measuring both the standard 
and incremental flicker fusion thresh- 
olds, five variables of temporal vision 
can be defined: CFF and ICFF thresh- 


olds for each eye; the interocular 


disparity of CFF, as well as ICFF 
thresholds between eyes; and the 
absolute difference between CFF and 
ICFF thresholds for each eye. For 
each factor, the control or reference 
values were determined from 28 
patients selected from the ophthal- 
mology and neurclogy clinics. Pa- 
tients diagnosed as having MS. optie 
neuritis, severe glaucoma, pituitary 
adenoma, advanced diabetes, or re- 
fractive errors greater than 20/400 
were excluded from the control 
group. | 

A comparison of the distribution of 
CFF and ICFF thresholds between 
the control patients and those individ- 
uals in the MS group is shown in Fig 2. 
The control group prov:ded 56 mea- 
sures from which the grand mean and 
standard deviation of each threshold 
measure were calculated. The grand 
mean CFF threshold was 40.4 Hz, with 
a standard deviation of 1.74 Hz. An 
abnormal CFF threshold was defined 
as an average threshold below 35.2 Hz, 
3 SD or more from the mean. Grand 
mean ICFF threshold for the control 
group was 38.7 Hz (SD, 2.44 Hz), and 
the criterion for am abnormal ICFF 
threshold was 3 SD below this, er 31.4 
Hz or lower. Employing the statistical 
criterion, a 1% risk condition, none of 
the control subjects was ound to have 
an abnormal temporal vision thresh- 
old. 

The same statistical procedure was 
performed on the other three defined 
measures of temporal vision, interocu- 
lar disparity of CFF, as well as :CFF, 
thresholds, and the absolute differ- 
ence between CFF and ICFF thresh- 
olds for each eye. The control distribu- 
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tions of the -a2leuisted interocular 
disparity compared with values for 
the MS patiems for both -hreshold 
measures are Siowmin Fig 3. Grand 
mean interocuar d:sparity of CFF 
threshelds between eyes was deter- 
mined to be 125 Ez (SD, ).87 Hz). 
Employing th- 3-SD criterion, an 
abnormal interocular disparity of 
CFF thresholds was defined as 3.9 Hz 
or greater. Grand mean of interocular 
disparity of IC *F thresholds was 1.32 
Hz (SD, 0.94 H=). A measure of 4.1 Hz 
or greater was jefined to be an abnor- 
mal alteration «f int»rocular disparity 
of ICFF thresbolds. 

Finally, the absolute difference be- 
tween CFF anc ICF * thresholds links 
the two measusemert techniques. The 
distribution of absolute difference 
values of the centro. patient group as 
compared o tes! measures for the MS 
greup is shown in Fig 4. For the 
contro! popula-ion, the grand mean 
absolute difference between thresh- 
olds was dete-mined to be 2.05 Hz 
(SD, 1.28 Hz» Thus, the abnormal 
criterion was defined as 59 Hz or 
greater. 

A summary and comparison of test 
sensitivities between the traditional 
CFF measuresand tne modiied ICFF 
measures are sivem in Table 1. This 
table illustrates three points. First, 
for all of the eefine2 measures, none 
of the paiien- con rol sub;ects was 
abnormal. Second, the ineremental 
flieker fuscon test increased the sensi- 
tivity of the flieker -asion tests in MS 
subjects. The tradi- ional CFF mea- 
sures were shewn t» be abnormal in 
48% of the 122 MS subjects, whereas 
approximately 78% of these same 
subjects exhibited abnormal altera- 
tiens in temperal vision when the 
combined test was -onsidered. Third, 
although invorvement of the visual 
pathways was found to occur in the 
majority of the eases, the same 
percentage (TE>) of the patients with 
nc known visual _nvolvement was 
found to exhi»it a»normal temporal 
vision characteristics. A further anal- 
ysis cf these «lata showed that the 
flicker fusion tests (CFF and com- 
bined CFF ard IC*F tests) became 
increasingly e=ective in deteeting MS 
as the ascribed neurological grade 
(and disability of patients) increased 
(Table 2). Alse, ind -viduals with sub- 
elmiezl or milc invo-vement of MS, as 
denoted hy a xeurc ogical grade of 0 
or 1, are muc? mors likely to have a 
measurable a@teration in temporal 
vision demons. ratec by the [CFF test 
and, nence, tie combined CFF and 
ICFF tests than by -he CFF measures 
alone. Even s», patients w th 0 or 1 
neurological grade disabilities (mini- 
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mal disability) yielded a surprisingly 


"1 


high incidence of abnormalities of 
temporal vision. 


COMMENT 


The rationale for developing the 
ICFF technique as an adjunct to the 
CFF technique for measuring altera- 
tions of temporal vision rests on two 
assumptions. First, repetitively acti- 
vated, surviving demyelinated fibers 
have been shown to fatigue and 
undergo conduction blockade. We 
assumed that perhaps demyelinated 
neurons of the human brain would act 
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in a similar manner. Second, when the 
retina of most animals is repetitiously 
stimulated with light, many neurons 
in both the cerebrum and brain stem 
are physically activated.** Again, it 
was hypothesized that repetitive stim- 
ulation of the human retina would 
repetitiously activate visual pathway 
neurons of brain. Our objective was to 
stress and fatigue partially damaged 
neurons. By fatiguing these neurons, 
the disparity between the temporal 
vision measurements of an individual 
without damaged neurons and those 
of an individual with damaged neu- 


Frequency Readout Meter 


Note 


Average CFF Threshold=41.6 Hz, SD=0.9 Hz 
Average ICFF Threshold —40.2 Hz, SD= 1.0 Hz 
Repeated Trials on One Subject 


4 


Time, mo 





Fig 1.—Instrument and calibration curve. Top, Instrument for measuring both traditional 
flicker (CFF) and modified incremental flicker (ICFF) thresholds. Bottom, Averaged CFF 
and ICFF thresholds periodically measured on one subject over eight-month period were 
41.6 Hz (SD, 0.9 Hz) and 40.2 Hz (SD, 1.0 Hz), respectively. 
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Fig 2. — Distribution of critical flicker fusion (CFF) (left) and incremental critical flicker fusion (ICFF) (right) thresholds in 
| patients examined. Twenty-eight patients: in. control group (cross-matched) provided 56 monocular threshold 
measures for both CI F and ICFF tests. Abnormal temporal vision measure was defined as at least 3 SD from the mean 
of the patient control distribution. More MS patients had abnormal ICFF thresholds as compared to CFF 


Fig 3. —Interoct ar " disparity of critical flicker fusion (CFF) (left) and incremental critical flicker 
ight). thresholds. Unilateral involvement of MS can sometimes be observed by 
examining disparity between monocular threshold. measures. Both abnormal CFF and ICFF 
interocular disparity measures are observed in some MS subjects. 
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Table 2.—Sensitivity of Temporal Vision Alterations in 
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#0, suspected MS; 1 and 2, probable MS; 3, 4, and 5, most probable MS. 
tCFF indicates critical flicker fusion; ICCF, incremental critical flicker fusion. 


already observed improvement in 
temporal visual function, particularly 
in the ICFF test, during periods of 
remission. The possibility that the test 
will be useful in evaluating therapy in 


MS is being seriously investigated. 


For reasons stated earlier in this 
report, it seems likely that temporal 
vision as measured by the ICFF test 
will be more likely to improve during 
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The Pattern of Memory Loss Resulting From 
Intravenously Administered Diazepam 


T : Elisabeth O. Clark, MA; Murray Glanzer, PhD; Herman Turndorf, MD 


* A word recognition task was de- 
signed to determine the stage in memory 
affected by a single 10-mg intravenous 
injection of diazepam and the duration of 
the effect, Injection in three experimental 
subjects produced an anterograde amne- 
sia for the 14 to 24-minute period immedi- 
ately after injection. Memory loss resuited 
from impaired storage, the stage during 
which information is entered into memory. 
Retention and retrieval stages of memory 
were unaffected. This temporary amnesia 
may resuit from increased inhibition in the 
hippocampal system produced by diaze- 
pam, which shares many properties with 
the inhibitory neurotransmitter y-amino- 
butyric acid. | 

(Arch Neurol 36:296-300, 1979) 


IV] emory consists of three successive 

| Stages: (1) storage, the encoding 
and registration of information; (2) 
retention, the maintenance of stored 
information; and (3) retrieval, the 
recovery of that information. (The 
term "storage" will be used here to 
cover the entire process of entering an 
item into long-term store or secondary 
memory. The distinetion between 
_long- and short-term store will not be 
used in the text since all the recogni- 
tion testing was directed at items in 
long-term store. Details concerning 
the distinction between long- and 
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short-term store appear elsewhere. 
Moreover, there has been some dis- 
agreement in the literature in label- 
ing the various components of memo- 
ry. The firs: stage, here called "stor- 
age," has also been labeled "encod- 
ing." The second stage, which we label 
"retention," has been referred to as 
"storage" by other writers.) 

The present study examines the 
effect of a single, fixed dose of diaze- 
pam on the stages of memory and the 
duration of that effect. We will relate 
our findings to possible physiologieal 
structures involved and to current 
theories of anterograde amnesia. 

Diazepam (Valium) is a widely used 
benzodiazepine tranquilizer, Clinical 
studies have demonstrated that intra- 
venously administered diazepam pro- 
duces rapic onset of a temporary 
memory impairment and physiologi- 
cal and behavioral changes, the major- 
ity of which last from 15 to 30 
minutes." This amnesic interval pro- 
vides an opportunity to study the 
stage or stages of memory affected by 
the drug. 

Memory for information may be 
tested by two methods, recall and 
recognition. In a recall test, the 
subject must produce items presented 
earlier. In a recognition test, the 
subject must chcose the items pre- 
sented earlier from among distractor 
items. Several studies have tested the 
ability of subjects to recall events or 
information presented after diazepam 
injection. Clarke et al* found impair- 
ment two sours after injection for 
recall of short word lists read to 
subjects within minutes after injec- 
tion. Korttila and Linnoila: pinched 


subjects 15 minutes after injection 
and found that response to the pinch 
was normal but that subjects did not 
reeall the pinch when asked later. Fox 
et al' used a questionnaire to assess 
surgical patients' recall of events 
following premedication with diaze- 
pam. Seventy-five percent of the 
patients had amnesia for events 
occurring in the first 30 minutes after 
injection. These studies indicate that, 
regardless of the type of information 
presented during the first 15 to 30 
minutes after intravenous (IV) injec- 
tion, the subject will show impaired 
reeall of this information later. 
Studies of the effect of diazepam on 
recognition memory give results in 
line with studies of recall. Dundee and 
Pandit found that patients tested 24 
hours after a 5- or 10-mg injection of 
diazepam showed impaired recogni- 
tion for pictures. This impairment 
was greatest when pictures had been 
presented two to three minutes after 
injection and continued at less severe 
levels for 20 to 30 minutes. Clarke et 
aP also found that their subjects were 
impaired in recognition in the study 
just mentioned. However, these stud- 
ies have not determined clearly 


whether the drug is affecting storage, 


retention, retrieval, or some combina- 
tion of these stages, 

A recent recognition study by 
Frumin and colleagues indicated that 
the amnesic effect of diazepam 
involves the storage stage of memory. 
In their study, patients saw ten 
pictures of common objects 15 min- 
utes after intravenous injection of 
diazepam and prior to administration. 


of a general anesthetic and surgery. |... 
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Fig 1.—Mean recognition scores for experimental and cortrol groups over time. Also 


plotted is serum evel concentration resulting from intravenous administretion of 20-mg 


of diazepam (from Hillestad et al"). 


mine the stage o^ memory affected by the 
drug. If retrieval were affected, there 
would be a drop in recognition memory for 
words presented before the peak concen- 
tration of diazepam and tested during the 
peak concentration, in the first 15 to 30 
minutes after irjection. If storage were 
impaired, a drop in recognition memory 
would occur only for words first presented 
in the interval when diazepam had its peak 
concentration aad tested later. There 
would be no decrease in recognition memo- 
ry for words presented prior to injection 
and tested while diazepam was active. If 
retention were aYected, there would be a 
drop in recognition memory for words first 
presented either »efore or during the peak 
drug concentratien. 


Experimental Design 


The structure of the experimental ses- 
sion is outlined im the Table. All materials 
were prerecordec. Eleven blocks of words 
were presented, separated by five-minute 
intervals. All words had a normative eps 
of z40 oceurrenzes per million.'* First, : 
preload block of “50 words was read to ihe 
subjeet at a rate of one word every three 
seconds. The sul jeet repeated each word 
aloud. Ten successive blocks of 100 words, 
50 old and 50 new, were then presented, 


one word every fie seconds. Diazepam was 


administered to the experimental subjects 
after the third block of 100 words. Control 
subjects went through the same procedure 
except that they received no injection. 
Subjects were required to repeat each 
word and identify it as old or new. Fifty 
words from the peeload list appeared as old 
words in block 1. Another 50 words from 
the preload list appeared as old items in 
block 2. Except fer the old words in block 1, 
all old words fivst appeared two blocks 
earlier as new words, giving an average lag 
of 200 words or 28 minutes between the 
two occurrences. Old words in block 3 were 
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Preload 





350 new words 

50 new words + 50 old (re- 
peated) words from pre- 
load list 

50 new words + 50 old 
words from orsioad list 

50 new words -- 50 old 

new words): 


words (block ^ 


50 new words + 50 old 
words (block 2 new words) 
50 new words + 50 old 
words (block 3 new words) - 
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10 50 new words + 50 old 
words (block & new words) 





the new words in bloek 1, clc words in bleck 
4 were the new words fram bleck 2, ete. 

Each block required approximately nine. 
minutes for presentation end testing. In 
the five-minute interval separating succes- 
sive blocks, the first two minutes were 
filed with a digit vigilance task. In this 
task, the subiect was giver a target digit 
before hearing a two-mimute string “of 
random digits read at a rite of one per 
second, The sabject’s task was to repeat the 
target digit immediately whenever the 
target was heard in the sir ng of digits. A 
different target digit was assigned for 
each list. After the vigilance task, subjects 
rested for taree minutes. The vigilance 
task was used to prevent rehearsal of 
words at the end of each bock and to assess 
alertness of experimenta! subjects. It also 
varied the task for the subject, making the 
experiment less monotoneus. 


Subjects. 


The experimental subjects were fwo 
residents and a nurse im the New York 
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rsity-Bellevue Departn , : 
thesiology. Control subjects were nine 
students of approximately the same age 
and years of education. All subjects were 
volunteers who gave informed consent. 


Procedure 


Subjeets repeated each word after it was 
presented. This ensured that the subject 
heard the word correctly. If a word was not 
correctly repeated by the subject, the ex- 
perimenter stopped the tape and said the 
correct word again. After repeating the 
word, the subject judged whether the word 
was old or new. Before each block, instruc- 
tions reminded the subject that half the 
words were new and half were old and that 
he was to repeat each word aloud. 

For experimental subjects an [V drip of 
Ringer’s lactate solution was begun prior 
to the preload list. Immediately after the 
third block of words, 10 mg of diazepam 
was injected into the IV solution over a 
three- to five-minute period to minimize 
pain and possibility of thrombosis. The 
vigilance task for block 3 was begun 
approximately two to three minutes into 
the injection period. The IV drip was 
removed after diazepam injection was 
complete. 


RESULTS 


Experimental subjects were awake 
and able to respond throughout the 
experiment, as evidenced by the 
absence of errors or long latencies on 
the digit vigilance task. Moreover, it 
was not necessary for the experiment- 
er to repeat more than two or three 
words on each 100-word block. There 
was no difference in subjects’ ability 
to repeat words correctly when diaze- 
pam was producing obvious behavioral 
effects and when it was not. Behavior- 
ally, experimental subjects exhibited 
some slowing or slurring of speech 
during blocks 4 and 5, when the drug 
had its peak concentration. During 
- these two blocks, all three subjects 
reported diplopia, and all thought they 
were doing poorly on the recognition 
task, although performance did not 
show any decline. (Clarke et al found 
à parallel effect on a decision-making 
task. Performance remained as accu. 
rate as before injection, but confi- 
dence ratings declined.) None of these 
behavioral indications of drug effects 
appeared in subsequent blocks. The 
behavioral observations are in agree- 
ment with findings that diazepam has 
its greatest physiological and behav- 
ioral effects during the first 15 to 30 
minutes after IV injection and that 
this effect subsides rapidly. 

In a recognition task, the correct 
identification of an old item is called a 
"hit." An error on a new item is ealled 
a "false alarm." To evaluate the effi- 
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Trial Block 
Fig 2.—Recognition scores on successive 


trial blocks for three experimental sub- 
jects. 


ciency of a subject’s recognition abili- 
ty, it is necessary to take account of 
both hit and false alarm rates. This 
was done by employing the d’ index 
drawn from signal detection theo- 
ry. This measure, which combines 
the information from hits and false 
alarms, has become a standard mea- 
sure for recognition procedures such 
as the present one. It provides the 
best simple correction for guessing 
available. Details concerning the theo- 
retical basis of the measure and its 
advantages may be found in the refer- 
ences just cited. 

Figure 2 shows the d' measures 
across the ten trial blocks for eack of 
the experimenta! subjects. The time 
scale in minutes after injection is also 
given. 

The three experimental subjects 
show a practice effect over blocks 1 to 
3 before the diazepam injeetion. On 
blocks 4 and 5, where the physiological 
and behavioral effects of the drug are 
maximal, experimenta] subjects con- 
tinue to improve in recognition memo- 















n T results indieate that diaze- 

pam has no effect on either retrieval 
of information presented in blocks 2 
or 3 or on retention of this informa- 
tion. 

However, a decrement in recogni- 
tion memory is found in block 6, when 
physiological and behavioral effects of 
diazepam are greatly diminished. The 
subjects show a loss in the ability to 
recognize words initially presented 
during block 4. If block 7 is divided in 
half and d’ computed separately for 
each half, two of the experimental 
subjects were still impaired on the 
first half of block 7. For these two 
subjects, d’ values for the first half 
were .69 and 1.06, and for the seeond 
half 1.40 and 2.16. The lower d’ values 
on the first half of block 7 refleet 
impaired memory for words presented 
during the first half of block 5, twen- 
ty-one to 25!à minutes after injection. 
Storage ability had improved by the 
second half of block 5, leading to 
improved recognition of these words 
during the second half of block 7. (To 
preserve the 200-word lag, words 
presented in the first aalf of block n 
reappeared in the firs: half of block 
^ + 2. Thus, the new words presented 
in the first half of block 5 were tested 
in the first half of block 12) 

These data identify a temporary 
anterograde memory impairment for 
material presented during the first 14 
to 25 minutes after IV injection of 10 
mg of diazepam. This amnesia is the 
result of impaired storage of new 
information during the period of 
maximal behavioral and physiological 
effects of the drug. Experimental 
subjeets are thus unable to recognize 
words from the amnesic period when 
they recur 35 to 5412 minutes later. 
Retrieval and retention during this 
same period are unimpaired. 

Although experimental subjects' 
recognition performanee was poorest 
in block 6, storage abili ty had begun to 
recover, paralleling the decrease in 
serum levels. This is reflected in 
improved performance in block 8. In 
this block, subjects had to recognize 
words first presented in block 6, when 
the amnesic effect for block 4 words is 
evident in the data. Thus, poor 

performance on block 6 reflects 
impaired storage of block 4 words, 
although retrieval of old words from 
block 2 during block 4 was normal. 
Thus, these data demonstrate separa- 
tion of storage and retrieval during 
bloek 4, 

In Fig 1, the mean performance Qf 
the three experimental subjects is 
contrasted with the mean perfor- 
mance of the nine contro] subjeets. 








Diazepam—Clark et al ` 















praet: Qe s 
SE bjets « over Lae s Eve irial Nl 

| gs go from a mean d' of 
"S subjects and 1.07 for 
| our ts to 1.96 for 
Dm and 212 for experi- 


no 3 i 
1.06 for c 
experimenta 
eentrol sek 





mental subjects. Tae performance of 
ihe contro © subjects then levels off 
Math a meen’ of abeut 2.00 and is 
stable across the remaining five trial 





-biocks. The 
showa Sha mp e 


experimental subjects 
crop ia block 6 to a mean 









d of witich they recover 

bw. xk 18, experimental 
ab: ^ a mean d of 1.75 
ecmpared: to the comtrol subjects’ 
mean d' af 1.77. 






Analys:s of variance of the seven 
trial imd affer injection discloses a 
signideat sto efect cf trial blocks for 
4e es spen imental subjects {F (6,12) = 

=. A parallel analysis of 
"sap. data shows that the 
ral a s not significant 
(R(G,8) = Sa P > 20. The analyses 
ellos the mar eds eb airs in experi- 
mental g goap 1 performance in block 6 
and steady contro! group perform- 

Fig ure 1 abo ine udes the data of 
Hilles ta id e* a shewing serum levels 
over ime: after IV ingection of 20 mg 
of diazepam. (5 10-mg injection“ gave 
a lower Sut caralicl plot. The peak 
serum le ef about 400 ng/ml 
oceurced st 15xminures after injection, 
then drosped to 359 ng/ml at 30 
minu:es asd to i9» ng/ml at 60 
maünu:es. We usec the 20-mg plot 
because 1t 1: based ena larger number 
Of subjects.) The Hileszad et al" data 
| ' the zeneral litera- 
ick place as the peak effect 
os to 30 minutes after 
dee and d showed 

























































Dea sooner after Garena a 
gseator impairment might have been 
demonstrated. However, the Hillestad 




















et ab’ data m terms p d peak serum 
level lo nof st»por: this idea. 


We also ot ained additional evi- 
it. ti mg had its peak 
the "1 io 30 minutes 


E ds that this eter is 





effect ducting 


after inje 
sclely on si 
this gre ae 
srmilzr desig 
Were me 





i n cp the oid w m 

; eü in the immediately 
succeeding olek of trials rather than 
two Lloeks laser as in the procedure 
just cesemibec. The interval between 
PE was only foar minutes rather 
thar Therefore, the average lag 

dct experiment was 100 inter- 















Asch Neural—\ May 1979 





what later then we 





vening words rather than 200, and 13 
rather than 23 minutes. If the effect 
of the drug is on retrieval but some- 
assumed, then the 
decrement ir recognition memory 
should occur a£ the same point in time 
with this arrangement. If the drug 
has its effect during the first 15 to 30 
minutes after injection and has that 
effect only on Store) then the decre- 
ment seen in Fig 2 should be observed 
earlier in the blocks of trials, since the 
lag between presentation and test was 
shorter. 

The pilot su5ject was given a 10-mg 
injection of ciazepam after block 2. 
Performance on block 3 was unaf- 
fected, indicating that retrieval of 
block 2 information was normal. Block 
4 showed a steep decline in memory 
that continued through block 5. By 
block 6, this subject showed complete 


recovery of memory. Yet block 6 
reflected recognition memory for 


block 5 words presented 30 to 39 
minutes after injection, when amnesic 
effects are maximal in Fig 1. Compar- 
ison of these data with the data for 
the experimental subjects supports 
the assertion that the drug has its 
effect during storage, not retrieval. 
Recognition is poor for words pre- 
sented in a restricted time period 
following diazepam injection regard- 
less of when they are subsequently 
tested. 


COMMENT 


The data reported here agree with 
the findings of Frumin et al^ The 
present study also supports the 
assignment by previous research- 
ers*'" of the memory effects of diaze- 
pam to prevention of storage and 
extends the findings in two ways. 
First and more important, the study 
shows that the only stage affected is 
storage. The other two stages of 
memory, retention and retrieval, are 
unaffected. This point has general 
theoretical import, as will be pointed 
out below. Second, the study also 
matches more precisely the time 
course for anmesic effects to that of 
blood level and other physiological 
changes. 

The encodirg deficit we have dem- 
onstrated may be the result of several 
physiological changes in the brain. 
These could be reflected in changes in 
the neural firing rates of hippocampal 
structures concerned with memory. 
We shall present neurophysiological 
evidence on limbie areas that may be 


responsible for diazepam-induced am- 


nesia and possible transmitter sys- 
tems involved. 
In animals, neural activity in the 


hippoeampus and in the amygdala, 


which has strong indirect efferent 
connections to the hippocampus, is 
depressed following diazepam. injec- 
tion. In eats, there is an initial 
decrease in hippocampal and amygda- 
loid firing following ciazepam admin- 
istration.” Morillo" and Himwich et 
al" recorded responses from the 
hippocampus of cats during amygda- 
loid stimulatien. Intraveneus injection 
of diazepam deereased the normal 
response in the ipsilateral hippocam- 
pus. Other researchers have reported 


‘raised firing thresholds ir the amyg- 


dala of eats? and rabbits" after diaze- 
pam injection. Thus, diazepam may be 
responsible for both a direct decrease 
in hippocampal activity and an indi- 
rect decrease produced by lowering 
amygdaloid input to the hippocam- 
pus. 

The hippoeampus is of special inter- 
est in studies of human memory. In 
her studies of memory deficits foliow- 
ing surgery, Milner^' ^ interprets re- 
sults from tests with bilateral hippo- 
campectomy patients to indicate that 
storage of new information is no 
longer possible. Patients have a gen- 
eral anterograde ammesia for infor- 
mation presented after bilateral re- 
moval of the hippocampal formation. 
Information stored prior to surgery is 
intact and can be retrieved normally. 
Ás with our experimental subjeets, 
retention and retrieval of previously 
stored information is unimpaired in 
these hippocampal patients. Milner 
suggests that “the hippocampal re- 
gion acts to prime activity in cortical 
areas where storege is taking 
place. "7?" We may assume that the 
way in which the hippocampus, a part 
of the Papez cireuit," has its effect on 
memory is by maintaining the rever- 
beratory firing cf neurons necessary 
to store a memory. 

If reverberatory firing in the hippo- 
campus is necessary for memory stor- 
age, a drug that decreases repetitive 
firing would impair memory. Diaze- 
pam is apparently such a drug, 
depressing repetitive neural firing 
caused by electrical stimulation or 
chemical irritants. It eliminates sei- 
zure discharges induced in the hippo- 
campus by amygdaloid stimulation in 
cats^ as wel as afterdischarges 
elicited by direct hippocampal stimu- 
lation? In rabbits, diazepam also 
decreases the afterdischarge of hippo- 
campal neurons following stimulazion 
without changing the firng thresh- 
old. This indicates that in rabbits 
diazepam affects precisely the rever- 
beratory tvpes of hippocampal firing 
presumed important for memory pro- 
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cesses. 

At the transmitter level, diazepam 
may affect neural processes by mim- 
icking the inhibitory effects of the 
neurotransmitter y-aminobutyric acid 
(GABA). Current evidence points to 
inhibitory effects of GABA on an 
excitatory loop originating in the 
hippocampus. y-Aminobutyric acid 
eliminates seizure discharges in hip- 
pocampal cells in vitro" as does diaze- 
pam in vivo." Diazepam and 
GABA produce the same effects on 
cerebellar neurons and are both 


affected in the same way by GABA- 


antagonists." Furthermore, diazepam 
can counteract an induced GABA defi- 
cit, which suggests that it is not mere- 
ly activating the GABA system but 
may be a GABA-ergic analogue." 
Therefore, the evidence suggests that 
inereased activity of GABA or diaze- 
pam acts to block the learning loop 
necessary for storage by inhibiting 
hippocampal pyramidal neurons which 
produce the reverberatory firing nec- 
essary for memory storage. 

The literature on the effects of 
diazepam on hippocampal aetivity, on 
the critical role of the hippocampus in 
the storage of new information, and 
our own data assigning the diazepam 
effect to impairment of storage are all 
congruent. The literature and data 
suggest that our subjects had difficul- 
ty in storing items following diaze- 
pam administration because hippo- 
campal activity had decreased. 

Anterograde amnesia has been re- 
ferred to above. There are several 
theories that have been developed 
concerning the character of the gener- 
al class of anterograde amnesias 
found in hippocampectomy, global 
amnesia, and Korsakoff's syndrome. 
One widely accepted theory is that the 
amnesia stems from an encoding or 
storage deficit. ^ 

Another theory, supported by the 
correlation of retrograde and antero- 
grade amnesia in clinical cases, is that 
anterograde amnesia results from 
retrieval difficulties." The present 
results support an encoding deficit 
theory by demonstrating that an 
anterograde amnesia can be produced 
with no sign of a retrograde amnesia. 
The experimental subjeets showed 
normal retrieval at the same time that 
they showed severe impairment in the 
ability to eneode new information. 
Therefore, the correlation of retro- 
grade and anterograde amnesia is not 
evidence of a necessary relationship, 
and the argument that there is a 
necessary involvement of a retrieval 
deficit in anterograde amnesia is 
countered. 
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In summary, our study has deter- 


mined that the memory loss that 


follows injection of diazepam comes 


solely from disruption of the storage. 


stage. A possible physiological system 
and a transmitter mechanism in- 
volved in the effect have been 
proposed—the hippocampal system 
and inhibitory GABA neurons in the 
hippocampal complex that may be 
mimicked by diazepam. The relation 
of the findings to a general theory of 
anterograde amnesia has also been 
indicated, 
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Nonproprietary Name and 
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References 


1. Glanzer M, Clark EO: Cerebral mechanisms 
of information storage: The problem of memory, 
in Gazzaniga M (edi Handbook af Behavioral 
Neurobiolagy, vol 2: Newropsychology. New York, 
Plenum Press, 1979. 

2. Baird ES, Hailey DM: Delayed recovery 
from a sedative: Correlation of the plasma levels 
of diazepam with clmical effects after oral and 
intravenous administration. Br J) Anaesth 
44:803-808, 1972. 

3. Clarke PRF, Eccersley PS, Frisby JP, et ak 
The amnesie effect of diazepam (Valium). Br J 
Anaesth 42:690-697, 1970. i 

4. Dundee JW, Pandit SK: Anterograde 
amnesic effects of pethidine, hyoscine, and diaze- 
pam in adults. Br J Pharmacol 44:140-144, 1972. 

5. Dundee JW, Wyant GM: Intravenous 
Anaesthesia, New York, Churcehlll. Livingston, 
1974. 

6. Fox GS, Wynands JE, Bhambhami M: A 
clinical comparison of diazepam and thiopentone 
as induction agents to general anaesthesia. Can 
Anaesth See J 15:281-290, 1968. 

T. Korttila K, Linnoda M: Recovery of skills 
related to driving after intravenous sedation: 
Dose-response relationship with diazepam. Br J 
Anaesth AT:451-463, 1975, 

& Frumin MJ, Herekar VR, Jarvik ME: 
Amnesic actions of diazepam and scopolamine in 
man. Anesthesialoyy 4406-412, 1976. g 

9$. Ghoneim MM, Mewaldt SP: Effects of diaze- 
pam and scopolamine en storage, retrieval and 
organizational processes in memory. Psychopha r- 
macologia 44:257-262, 1915. 

10. Gheneim MM, Mewaldt SP: Studies on 
human memory: The interactions of diazepam, 
scopolamine, and physostigmine. Paychopharina- 
colagia 52:1-6, 1977, 

11. Davidau X: La prémédication pour les 
malades difficiles ou pour les séances de soins 
très longues. Rer Stamatol 67:589-595, 1966. 

12. Kelly D, Pik R, Chen C-N: A psychological 
and physiological evalaation of the effects of 
intravenous diazepam. Br J Psychiatry 122:419- 
426, 1973. 

13. Hillestad L, Hansen T, Melsom H, et al: 
Diazepam metabolism on normal man: I. Serum 
concentrations and clinical effects after Intrave- 


nous, intramuscular, and orai administration. 


Clin Pharmacol Ther 16:479-484, 1974, 

14. Kucéra H, Frances WN: Computational 
Analysis of Present-Day | American English. 
Providence, RI, Brown University Press, 1967. R 

15. Banks WP: Signal detection theory and 
human memory. Psychoi Buli T4:31-99, 1970. 

16. Egan JP: Signal Detección. Theory and 
ROC Analysis. New York, Academic Press Inc, 
1975. 

17. Lockhart RS, Murdock BB Jr: Memory and 
the theory of signal detection. Psychol Bull 
14:100-109, 1970. 

18. Murdock BB Jr: Human Memory: Theory 
and Data. Potomac, Md, Lawrence Erlbaum, 
1974. 

19. Randall LO, Heise GA, Schallek W, et al: 
Pharmacological and clinieal studies on Valium, a 
new psychotherapeutic agent of the benzodiaze- 
pine elass. Curr Ther Res 3:40:-425, 1961. 

20. Morillo A: Effects of benzodiazepines upon 
amygdala and hippocampus of cat. Int J Newro- 
pharmacol 1:353-359, 1962. 

2]. Himwieh HE, Morille A, Steiner WG: 
Drugs affecting rhinencephalic structures. -/ 
Neuropsychiatr 3(suppl 1):15-26, 1962. 

22. Zbinden G, Randall LO: Pharmacology of 
benzodiazepines: Laboratory ard clinical correla- 
tions. Ade Pharmacol 5:213-291, 1967, 

23. Arrigo A, Jann G, Tonal P: Some aspects 
of the action of Valium and of Librium on the 
electrical activity of the rabbi. brain. Arch Int 
Pharmaeodin Ther 154:364-313, 1965. 

24. Milner B: Memory disturbance after bilat- 
eral hippocampal lesions. m Milner P, Glickman S 
feds): Cognitive Processes and fhe Brain, New 
York, Van Nostrand, 1985. 

25. Milner B: Disorders of memory after brain 
lesions in man: Preface. Material-specific and 
generalized memory (oss. — Neuropsyehologia 
6:175-179, 1968. 

26. Milner B: Amnesia following operation on 
the temporal lobes, in Whitty CWM, Zangwill OL 
feds): Amnesia. London, Butterworths, 1966. 

21. Papez JW: A proposed mechanism of 
emotion. Arch Neurol Psychiatry 38/125- 143, 
1937. 

28. Réquin S, Lanoir J, Plas R, et a: Etude 
comparative des effets neurophysiologiques du 
Librium et du Valium. C Æ Soc Riol 151:2015-2019, 
1963. 

29. Hernández-Peón R, Rejas-Ramirez JA, 
O'Flaherty JJ. et al: An experimental study of 
the anticonvulsive and relaxant actions of 
Valium. In? J Neerophacmacol 3:405-412, 1964. 

30. Ozawa S, Okada Y: Deerease of GABA 
levels and the appearance of a depolarization 
shift in thin hippocampal slees fy cifro. in 
Roberts E, Chase TN, Tower DB (eds): GABA in 
Nervous Susten Function, New York. Raven 
Press, 1976, pp 449-454. 

31. Okada Y, Shimada ©: Intrahippocampal 
distribution of GABA and GAD activity in the 
guinea pig: Microassay method for the determi- 
nation of GAD aetivity, in Roberts E, Chase TN, 
Tower DB {eds} GABA fa Nervous System 
Funetion, New York, Raven Press, 1976, pp 
223-228. 

32. Ito M: Roles of GABA neürons in inte- 
grated functions of the vercebrate CNS, in 
Roberts E, Chase TN, Tower D3 (eds): GABA fr 
Nervous System Function. New York, Raven 
Press, 1976, pp 427-448. 

33. Costa E, Guidotti A, Mae CC: A GABA 
hypothesis for the action of the benzodiazepines, 
in Roberts E, Chase TN, Tower DB (eds): GABA 
in Nervous System Fiuetios, New York, Raven 
Press, 1976, pp 413-4206. 

34. Warrington EK: Neurclovical disorders of 
memory. Br Med Bull 27:243-247, 1971. 

35. Warrington EK, Weiskrantz L: An analy- 
sis of short-term and long-term memory defects 
in man, in Deutch JA (ed) Phe Physiological 
Basis of Memory. New York, Academic Press Ine, 
1973. 


Diazepam Clark et al 











itive Trial of Valproate Sodium and 











receiving dn ied iherenr is de- 
 Scübed. Serum coscenirations of other 
| anticonvulsant czugs were unchanged by 
the addition of clonezepam. However, 
patient: receiving high doses of- other 
anüconvulsan* rugs had lower serum 
concentrations «i clonazepam (P < .01). 
With | valproate sodium, issuer 
concentrations 4ncseasec (P < .05) i 
patients revelving phenobarbital but nd 
significantiy ip -atients receiving primi- 
done. Phenvtci * concentrations were re- 
duced (P — $5 during treatment with 
valproate seti. E oth érags significant- 
y reducec the f'eguemcy of minor 
‘Seizures, with: waiproate sodium having 
dh fec. However, it is important 
do: onitor serarsconcentrations of other 
‘aniicenvulsan’ rugs during treatment 
with valproate: sadism since changes in 
| these may influence seizure coniro! 4 or 
cause side affects. 

| (Arch Neurol 26: 391 ~334, 1979) 
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m in Chronic Epilepsy 


$e Rasindra N. Nanda, PhD; David G. Lambie, PhD; Ralph H. Johnson, DSe 


valproate sodium and clonazepam in 
the same patients, all of whom were 
poorly controlled receiving other anti- 
convulsant therapy. Serum levels of 
valproate sodium and clonazepam 
were measured and, in addition, 
serum levels of other anticonvulsant 


drugs were menitored to distinguish 


the direct effects of these drugs from 
any effects secondary to elevation of 
serum levels of other anticonvulsant 
drugs. In partieular, valproate sodium 
has been reported to increase pheno- 
barbital serum concentrations’ and it 
was attempted to keep phenobarbital 
levels eonstant by reducing the dose 
when necessary. 


METHODS 


Fifteen male and 17 female epileptic 
patients, aged, 21 to 63 years (mean, 36 
years), resident in an epilepsy center were 


studied. All patients were chronic epilep- 


ties and none hac evidence of a progressive 
disease. The drags they were receiving 
were phenytoin (20 patients), phenobarbi- 
tal (17 patients). primidone (14 patients), 
carbamazepine {ten patients), ethotoin 
(two patients), and pheneturide (one 
patient) The «criteria of selection of 
patients were that they had suffered more 
than five seizures per month for the 
preceding three months and, in two sepa- 
rate estimations. of serum anticonvulsant 
drug concentrations in that period, the 
values were within the accepted therapeu- 
tic ranges for phenytoin (40 to 80 umole/L) 
or phenobarbital (740 umole/L). Twenty- 
nine patients had frequent major seizures. 
All patients had frequent minor seizures 
(atypical absenees or partial attacks). 
These patients were classified on the basis 
of the EEG abnormalities into generalized 
or partial epilepsy. 

The trial consisted of three consecutive 
periods each of 12 weeks. Patients were 


observed for 12 weeks, and serum coneen- 
trations of anticonvulsant drugs were esti- 
mated twice. The patients were then 
randomly divided into two groups each of 
16 patients. One received valproate sodium 
(400 mg four times daily, the dose being 
inereased in four steps during a two-week 


introduction period) and the other received 


clonazepam (2 mg three times daily, this 
value being achieved during two weeks in 
three steps). The trial drugs were added to 
the patients’ earlier drug regimen. As far 
as possible, the serum eoncentrations of 
phenytoin or phenobarbital were kept 
constant in all patients by reducing the 
dose if concentrations increased more than 
15%. After 12 weeks of receiving the first 
drug, each group switehed to the other 
drug. The change was made over a six- 
week period using a placebo matching the 
first trial drug. During the first two weexs, 
the first drug was replaced by plaeebc; in 
the second two weeks, the patients contin- 
ued to receive & placebo only and, in the 
third two weeks, the second drug was 
added and the patients continued to 
receive the second drug for a further 12 
weeks. Seizures were recordec by nursing 
staff as major and miner seizures. 
Valproate sodium, phenytoin, phenobar- 
bital, and primidone were measured by gas 
chromatography. Serum clonazepam levels 
were measured by radioimmunoassay. 


RESULTS 
Seizure Frequency 


Fifteen patients completed all parts 
of the trial. The remaining 17 patients 
completed one part of the drug trial 
only, 12 patients completing tne 
valproate sodium treatment period 
and five patients completing the trial 
with clonazepam. Eight of these 17 
patients left the trial after the first 
drug period for varicus reasons unre- 
lated to drug therapy. Another nine 
patients stopped reeeiving the trial 
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. Patient/ 
mo 






Observation Clonazepam Vaiproate 
Sodium 
Fig 1.—Average number of seizures per 
patient per month during observation peri- 
od, receiving clonazepam and valproate 
sodium. There is significant (P < .005) 
reduction in minor seizures with vaiproate 
sodium. 


drug because of side effects; eight 
received elonazepam and one received 
valproate sodium. When the average 
number of seizures per month before 
and after treatment were compared in 
those 15 patients who completed the 
trial, a signifieant reduction in the 
frequeney of minor seizures was 
found both with valproate sodium 


(P«.005, Wilcoxon  signed-ranks 
test) and  clonazepam treatment 


(P«.02) (Fig 1) Valproate sodium 
had the greater effect and reduced the 
seizure frequeney overall by more 
than 50%. Major seizures were also 
reduced with valproate sodium but 
this failed to reach significance. The 
effects of treatment are given accord- 
ing to the percentage improvement 
for all the patients who completed one 
or both treatment periods in the 
Table. 


Side Effects 


The main side effects with val- 
proate sodium were drowsiness (25% 
of the patients) and ataxia (17% of the 
patients). These were abolished in all 
but one patient by reducing the serum 
eoneentration of phenobarbital or 
primidone. In one patient, the drug 
was stopped because of these side 
effects. Gastrointestinal symptoms 
(nausea, vomiting, and diarrhea) were 
noted in three patients during treat- 
ment with valpropate sodium, but it 
was mild and transitory. With clon- 
azepam, 65% of the patients showed 
drowsiness and 55% of the patients 
were ataxic. Because of side effects, 
the dose of clonazepam was reduced in 
13 of the 29 treated patients from 6 
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Valproate Sodium: 


Type of Epilepsy 
Minor seizures 





Generalized 13 1 — 7 4 
Partial 
Complex SU kes 1 1 5 
Motor n S 1 1 1 
Unclassified 2 1 Lint 1 
Total 27 2 2 9 11 


Major seizures 













*No seizures = 100%. 


Serum Clonazepam, 
nmole'Liter 


Effect of Clonazepam and Valproate Sodium on Frequency of Major and 
Minor Seizures in Patients Treated With One or Both Drugs* 





Reduction in Seizures, % 
| nnn 
N 100 75-100 50-75 50 Worse 


Generalized 12 2 2 3 2 
Partial 

Complex 7 3 us 2 

Motor d. s 2 TP 
Unclassified 2 1 i3 eis 1 
Totai 24 6 4 5 3 





























Clonazeparm: Recuction 

in Seizures, % 
quein titii riii, 
N 100 75-100 50-75 50 Worse 
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Drug Units 





Fig 2.—Serum levels of clonazepam correlated with "drug units." This shows significant 


(P « .01) negative correlation. 


mg/day to 1 to 5 mg/day and even- 
tually stopped in eight patients. 


Serum Anticonvuisant Concentrations 


The serum coneentrations of val- 
proate sodium for all the patients 
treated with this drug, all receiving 
1,600 mg daily ranged from 224 to 882 
pumole/L (mean, 497 + 184 SD pmole/ 
L). The variation was generally fairly 
small, with 21 of the 26 patients (blood 
samples were not obtained from one 
patient) showing concentrations with- 
in the range of 350 to 700 pmole/L. 
There was no apparent relationship 


between serum concentrations and 
therapeutic effect: 18 patients who 
showed a substantial (> 50%) reduc- 
tion in the total number of seizures 
had a mean serum concentration of 
490 umole/L and eight patients whose 
condition showed little or no improve- 
ment had a mean concentration of 518 
umole/L. 

The serum concentrations of clona- 
zepam showed rather more variation. 
The mean serum concentration for 23 
patients in whom blood samples were 
obtained while they were receiving 6 
mg of clonazepam daily was 32 + 38 
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jede closes 3 were later feduced. Twelve 
patie nts on doses ranging from 1 to 5 
mg daily (mex , 23 mg) showed a 
mean concentration of 29+ 19 SD 
ok L A pessible correlation be- 
tweer serum concentrations and ther- 
apeut.c efeet was seen in the fact 
(X mt f consideri ig the 28 patients who 

eompleted the clonazepam treatment 
r patients who showed 
fo» 50%) reduction in 
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To examine the effect of the 
patients’ other drugs on serum levels 
of clonazepam and valproate sodium, a 


system of drug units was used.‘ In this 


system, one unit represents 50 mg of 
phenytoin or 30 mg of phenobarbital 
and L5 units represents 250 mg of 
primidone. The relation of serum clon- 
azepam concentrations to drug units 
is shown in Fig 2. There is a negative 
correlation between the two (patients 
who received more drugs had lower 
serum clonazepam levels). This effect 
was not observed with valproate sodi- 
um. 

Seven patients showed an increase 
of greater than 15% in serum pheno- 
barbital concentrations when val- 
proate sodium was added to their 


barbital and two were ceiving pi 
idone. Six of these patients showed. 
side effects of drowsiness and ataxia. 
In all these patients, the dose of 
phenobarbital or prim:done was Te- 
duced. One of these patients also 
showed an increase in the phenytoin 
serum concentration and, in this case, 
the phenytoin dose also was de- 
creased. The phenobarbital serum con- _ 
centrations in the patients receiving - 
phenobarbital itself, were signific&nt- . 
ly raised (P < .05, Wilcoxon signed- - 
ranks test), with the mean increasing 








from 142 + 25 to 184 + 75 SD umoie/ 
Lon administration of valproate sodi- 
um; the serum concentrations of 


phenobarbital in patients receiving 
primidone were generally anchanged. 
There was a significant decrease | 
(P < .05) in phenytoin serum concen- 

trations with valproate sodium thera- - 
py. No significant effects on serum 
levels of other anticonvulsants were 
observed with clonazepam therapy. 


COMMENT 


Both valproate sodium and clonaze- 
pam- significantly reduced the fre- 
quency of minor seizures when added 
to the existing therapy of patients | 
whose seizures had proved difficult to | 
control (P < .005 and .92, respect: ye- ^ 
ly. Clonazepam was generally 1888 


effective than valproate sodium, al- 


though it seemed to be of value in a 
few patients. Major seizures were aiso _ 


. reduced overall by valproate sodium, 


but this did not reach a evel of signif 
icance. V alproate sodium seemed to be 
more effective in redueing seizures in. 
patients with generalized epilepsy | 
than in those with partial epilepsy, i 
and this aecords with findings in o ^ or. 
centers.^* f 4 s 
Drowsiness was a major probi em | 
with clonazepam, and this required 
reducing the dose or stopping the drug — 
in a eonsiderable number of patients. 
Drowsiness also occurred in patients 
during valproate sodium treatment | 
but seemed to be due to elevation of | 
serum phenobarbital concentrations, : 
and was abolished by reducing the 
dose of phenobarbital or primidone.. 
Overall, valproate sodium adminis- 
tration produced a significantly in- 
crease in mean serum phenobarbital 
concentration in patients receiving 
phenobarbital but not in patients 
receiving primidone. The mechanism 
of the effect of valproate sodium on 
serum levels of phenobarbital is un- 
known, but the most likely hypothesis 
is that the drug inhibits metabolism of 














phenobar bital. The apparent lack of vu 


effect of valproate sodium on pheno- | 
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t may be of value wh 





| used : as sa single drug or with low doses ^ 





inhibition by aluet sodio" efc 


... primidone metabolism to phenobarbi- 
tal. Since the phenobarbital or primi- 
. done dose was decreased in patients in 
.this trial in whom serum levels of 
l phenobarbital significantly increased, 


| itis likely that most of the therapeutic 


. benefit obtained in patients during 

. valproate sodium therapy was due to 

. the action of the drug itself. However, 

evaluation of the drug in individual 

E patients should take the possibility of 

-drug interactions into account. For 
example, Fig 3 shows serum drug 
levels and seizure control for a patient 
. jin whom the phenobarbital serum 

level showed a dramatic increase on 
. valproate. sodium administration: the 
. period before the phenobarbital dose 
was decreased showed the lowest 
- seizure frequency. 

: A significant decrease in serum 
— levels of phenytoin was found on 
. valproate sodium administration. This 

effect has been observed by other 


workers and it may be due to a 


displacement of phenytoin from its 
plasma protein binding sites.’ Howev- 
er, one patient showed a large 
increase in the phenytoin serum level 
. that required dose reduction; this 
-patient showed a concurrent increase 
. in the phenobarbital serum level and 
^it is likely that this may have caused 
inhibition of phenytoin metabolism, 
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protein binding. sites may inicrease 


brain concentrations’; further study 
of this as a possible factor involved in 
the therapeutic effect of valproate 
sodium would be desirable. 
Variations in response to valproate 
sodium therapy between different 
patients did not seem to be related to 
variations in serum levels of the drug. 
Most patients in the trial showed 
serum levels of valproate sodium in 
the range of 350 to 700 umole/L and 
other workers have found that thera- 
peutic levels lie within this range.’ By 


. comparison, serum levels of clonaze- 
pam showed wide variation between 


different individuals. Administration 
of other anticonvulsant drugs lowered 


serum concentrations of clonazepam 


and, hence, presumably the effective- 
ness of the drug. This corresponds 
with our findings in a previous trial in 
which we found that patients with 
high serum levels of phenobarbital 
tended to have low serum concentra- 
tions of clonazepam; patients in that 
trial who were not receiving high 
doses of enzyme-inducing drugs, such 
as phenobarbital or primidone showed 
higher serum levels and better thera- 
peutic responses to clonazepam." 

It seems that clonazepam is gener- 
ally a less effective anticonvulsant 
drug than valproate sodium when 
added to standard anticonvulsant 
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The Bilateral Isodense Subdural Hematoma on 
Computerized Tomographic Scan 


" Arnolc H. Greenhouse. MD, John W. Barr, MD 


€ Bood causes siking c^anges on 
computerized tomography. However, 
chronc subeural hematomas may be- 
come isocen.e with brain and therefore 
not visibie-disectly. Midline ard ventricu- 
lar displacensent, effacement of cortical 
suici, narrowmg of white matter on one 
side, and ventricular distort on. should 
suggest a usiisteral isodense process. 
Bilate-al isocense subdural hematomas 
pose a majo problem on computerized 
tomocraphy s nce ther2are no indications 
of a mass ies on. A negative report could 
lull tre clinician into a false sense of 
securty. im these cases, general disap- 
pearance of sulci anc considerable nar- 
rowing of vensricies are helpful findings. A 
particularly smportant and overlooked 
sign is ar abnormally decreased bicau- 
date cerebroventricular index. Above all, a 
high degree ef suspicion is vital. 

(Arch Neui 36:3C5-307, 1£79) 


omputeriEed tomography (CT) is 
tie inita! test of choice for most 
patients with head injury and neuro- 
logical dysfiınction, having remark- 
able advantages over other means of 
investigaticn."" Computerized tomog- 
raphy is dependable in dzmonstrat- 
ing mtracrenial collections of blood, 
including asute subdural Fematomas 
of waieh almost 100% are shown by 
this orocedrre-"'* Radioisotope brain 
scans areof lesser aceuracy, frequent- 
ly staying nermal for several days 
after injuryorremaining persistently 
narmal im -0% of eases." ^ Chronic 
subdaral hematomas can be hard to 
find by b»tF isotope and CT scans. In 
an early diEcussion, Ambrose" could 
not identif* the actual blcod clot by 
CT in six cf seven chronic subdural 
hemztomas. Subsequent authors have 
empLasized the value of CT in the 
diagmosis,'' * while others note dif- 
ficulties in detectmg lesions more 
than a few weeks old.2*!""’ 
The status ef CT inchronic subdural 
hemetonma will be examined with 
particular wierenee to the so-called 
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isodense lesion that cannot be distin- 
guished from brain tissue. Several 
diseussions of this problem have been 
published ^7 but the literature 
has been relatively inattentive to the 
difficult situation that occurs when 
the isodense hematoma is bilater- 
al." The following reported history 
shows the complexities of such cases. 


REPORT OF A CASE 


A 69-year-old man was found at opera- 
tion in March 1977 to have carcinoma of 
the transverse colon without evidence of 
metastases. In May 1977, a consultant 
described the patient as "very alert with a 
keen mind and great interest in his envi- 
ronment.” In early August 1977, he began 
to suffer from severe daily headaches and 
to experience progressive trouble in walk- 
ing. On Aug 21, 1977, he could walk only 
with assistance. About 17 years earlier, a 
persisting bradycardia had developed. For 
many years, he had suffered from spells of 
“light headedness.” Twice in recent 
months he had “passed out completely” for 
short intervals. He thought he might have 
fallen down although he was unaware of 
injury. 

At hospitalization on Aug 24, he was 
oriented but apathetic and less alert than 
some months earlier. His blood pressure 
was 136/76 mm Hg; his heart rate was 46 
beats per minute and regular. Results of a 
physical examination were normal as was 
function of the eranial nerves, strength, all 
sensory modalities, and coordination. The 
tendon reflexes were brisk throughout. 
Babinski’s signs were present bilaterally. 
His gait was moderately unsteady. He 
could not walk tandem and had difficulty 
in maintaining balance when turning. 

A consultant thought that the syncope 
had been caused by Stokes-Adams attacks. 
Electrocardiograms showed considerable 
slowing, at times with a junctional rhythm 
and a rate of 30 beats per minute. A 
permanent, transvenous cardiac pacemak- 
er was inserted on Aug 26, 1977. Results of 
routine laboratory studies were normal. An 
EEG was diffusely and symmetrically slow 
without focal or lateralizing changes. A 
myelogram to the foramen magnum 
showed nothing unusual. Computerized 
tomographic scans on Aug 26, Aug 30, and 
Sept 6 were considered normal. The initial 
study, done with contrast, showed no 
tumor or evidence of edema. The second CT 
scan was completed without contrast and 
showed a 2-mm left-to-right shift of the 
septum pellucidum for which no cause was 
apparent. The third scan (Fig 1) done with 
and without contrast, again, did not show 
substantial changes; the slight shift noted 
previously was less apparent. 

The patient’s condition worsened and on 
Sept 6, a moderate left hemiparesis devel- 


oped. Cerebral angiography (Fig 2) showed 
large bilateral subdural kematomas that 
were evacuated. He was soon more alert 
and within 48 hours his left hemiparesis 
and Babinski’s signs disappeared. On Sept 
14, 1977, results of neurological examina- 
tion were completely normal and he had 
regained his previous, excellent state of 
intellectual unction. 

His condition continued -o improve and a 
CT scan on Nov 14. done without contrast 
enhancement, showed lerger ventricles 
than on earlier studies (Fig 3). The sulci 
now were apparent as compared with their 
previous effacemen-. There was no micline 
shift. 

In retrospect, the initial CT scan showed 
small ventricles, a 2-mm left-to-right shift 
of the septum pellucidum, and obliterated 
sulci. No areas of enhancement were seen. 
A delayed sean, after contrast administra- 
tion, was not done. The second study on 
Aug 30, 1977, was similar. Small ventricles 
and absence of sulci again were evidert on 
the third plain and enhanced scans of Sept 
6, 1977 (Fig 1). The slight midline shift was 
less pronounced, no doubt indicating that 
the hematomas that may have previously 
been unequal in size were now of approxi- 
mately similar volumes. 


COMMENT 


In 1973, Ambrose” reported that 
acute intracranial bleeding caused an 
increased density on CT scan that he 
initially attributed to coagulation and 
subsequently to elottinz and the high 
calcium ien content of blood.' He 
thought that the average density of 





Fig 1.—Computerized tomographic scan of 
Sept 6, 1977, done befo-e evacuation of 
bilateral subdural hematomas shows small 
ventricles, absence of sulci, and minimal 
left-to-right shift. Bicaudate cerebroven- 
tricular index is 10%. 
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Fig 2.—Bilateral cerebral arteriograms that show large chronic subdural hematomas on 


both sides. 





Fig 3.—Computerized tomographic scan of 
Nov 14, 1977, done two months after 
evacuation of bilateral subdural hemato- 
mas that shows reappearance of sulci, 
enlargement of ventricles, and no shift of 
midline structures. Bicaudate cerebroven- 
tricular index is 19%. 


unclotted blood would be less than 
that of the brain. Scott et al^" doubted 
the importance of coagulation after 
finding increased attenuation due to 
unclotted blood in a pituitary tumor. 
These authors noted that circulating, 
unclotted blood in arteriovenous mal- 
formations caused a relatively high 
density and claimed that the higher 
density of gray than white matter was 
due to its greater vascularity. They 
found that absorption values of fresh 
unclotted blood were equivalent to 
packed RBCs and retracted blood 
clots. An experimental, acute intracer- 
ebral hematoma in a baboon was 
apparent almost immediately on CT 
scan," with only modest increases in 
density occurring during the next few 
days. Marshall et al** proposed that 
the elevated absorption values of 
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blood were due to an “increased elec- 
tron density as compared to brain.” 
New and Aranow"^ studied the contri- 
bution of various substances, includ- 
ing hemoglobin, iron, calcium, porphy- 
rin, and plasma, to the density 
produced by blood on CT scan. They 
found that the predominant attenua- 
tion resulted from the protein content 
of hemoglobin while other constit- 
uents had no important effect. At low 
hemoglobin levels, the density of 
intracranial blooc was close to, or 
lower than, that of normal brain. In 
anemic patients, an acute intracranial 
hemorrhage might not be detected. 

Chronic subdural hematomas can be 
of greater, lower, or the same density 
(isodense) as brain tissue.*- (55:9 Of- 
ten they lose density progressively 
and at times become invisible on CT 
although they may produce ventricu- 
lar, midline, or pineal displacement 
that indicates a mass lesion." New 
and associates'® found that many of 
these were difficult to differentiate 
from brain but they thought that most 
eventually could be detected. The 
usual loss of density by intracranial 
blood collections with time was attri- 
buted to protein removal accompany- 
ing RBC dissolution," although in- 
creased fluid content from osmosis 
may also contribute to this process.’ 
The troublesome isodense lesion oc- 
curs after the acute hemorrhage and 
before the low-density liquefied clot 
appears, at times one to two weeks 
after the initial bleed. During this 
interval, which can persist for a month 
or longer, symptoms from subdural 
hematoma often first become appar- 
ent. 

Grumme et al'*'’ claimed that on 
CT most chronic subdural hematomas 
appeared as lens-shaped, low-density 
areas between skull and brain. Almost 
one third of their patients had iso- 
dense hematomas. Dublin et al’ re- 


viewed CT scans of 41 unilateral and- 
14 bilateral subdural hematomas. Of 
these, 37 had increased density, 13 
were decreased, and five were iso- 
dense. Density tended to diminish 
with time although fresh bleeding 
into a chronic blood clot could lead to 
the mistaken impression of an acute 
process. Grumme et al^ also noted 
that some chronic subdural hemato- 
mas contained zones of increased at- 
tenuation, often seen in more posteri- 
or regions, ascribed to recent bleeding 
from capillaries im the granulation 
tissue. “Mixed” lesions of this type 
were found according to Forbes et al’! 
in 6% of 208 scans showing subdural 
collections of blood. In the series of 
Forbes et al, 43% were of a density 
greater than that of the brain, 40% 
were lower, and 11% were isodense. 

According to Grumme et al, 
unilateral isodense hematomas can be 
recognized because of midline and 
ventrieular displacement in the ab- 
sence of any other ebviously responsi- 
ble lesion. The shift is most noticeable 
at the level of the septum pellucidum 
while ventricular compression is seen 
best at the trigonum and occipital 
horn. They found the anterior horn 
more often to be displaced than 
compressed. In a number of cases, the 
Sylvian fissure and cortical sulci were 
unilaterally effaced and frequently 
there was narrowing of white matter. 
In a subsequent discussion, Amendola 
and Ostrum* regarded ipsilateral 
effacement of cortical sulei as an 
extremely important sign in this 
eondition. Some authors have empha- 
sized the value of contrast enhance- 
ment in showing isodense hemato- 
mas." ^" [n certain instances, contrast 
medium entered the lesion slowly, and 
delaying the scan four to six hours 
after injection was recommended." 
Amendola and Ostrum- reported that 
delayed scanning after contrast ad- 
ministration helped to show only three 
of seven isodense subdural hemato- 
mas while Forbes et al" did not find 
enhancement to be useful in these 
cases. 

The isodense bilateral subdural 
hematoma poses a more difficult prob- 
lem than a unilateral process of this 
type. Forbes et al" found 4% false- 
positive and 10% false-negative inter- 
pretations in their series of 208 cases. 
When subdural blood clots were 
missed by CT seanning, the usual 
causes were bilateral isodense collec- 
tions or cerebral atrophy. Many but 
not all of the signs previously men- 
tioned as indicating possible unilater- 
al isodense subdural hematomas also 
were helpful when these lesions were 
bilateral. White matter narrowing, 
often evident when there is unilateral 
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iratious, abnormalities are noted. In 
Fig 10, this value is 10% while it is 9% 
in Fig 11. The bifrontal CVI is 33€ 
and 18% in these pictures, the former 
being normal] and the latter small. The 
findings tend to confirm the conten- 
tion by Hahn and Schapiro” that the 
bicaudate CVI is more reliable than 
the bifrontal value. To date, the only 
other published preoperative CT scans 
of an isodense bilateral subdural 
hematoma, besides those herein, were 
in the article by Davis et al these 
also showed ventricular compression 
with postoperative expansion. The 
bicaudate and bifrontal CVI were 
both abnormally small, 10% and 25%. 
Exact postoperative comparisons 
were not possible because the cuts 
were at different levels but reexpan- 
sion of the ventricles was obvious 
after surgery. To date, most discus- 
sions have not emphasized that bilat- 
eral isodense subdural hematomas 
may practically obliterate the ventric- 
ular system. 

Several authors have commented on 
various other problems in the diagno- 
sis of subdural hematomas by CT. 
Possible sources of difficulty include 
lesions at the base of the skull that are 
hard to differentiate from underlying 
bone? and instances where the brain 
has not yet reexpanded after the 
evacuation cf a long-standing chronic 
lesion.: A large space between brain. 
and skull, as may occur in cortical 
atrophy, also can simulate chronic 
subdural hematomas." We have en- 
countered a case of this type, resulting 
in what proved at operation to be a 
false-positive diagnosis. However, in 
such instances, the sulci often are very 
prominent and the ventricles big, 
whereas in chronie subdural hemato- 
mas both may virtually disappear. 
Confusion may occur when a subdural 
hematoma develops in association 
with cortical atrophy. Various com- 
pressive effects and effacement of 
sulci may be less apparent than with 
normal brains. 
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Farly-Morning Dystonia 


A Late Side Effect of Long-term Levodopa Therapy in 


Parkinson's Disease 


Eldad Melamed, MD 


è Four women with Parkinson's dis- 
ease undergoing prolonged levodopa 
therapy had daily episodes of dystonic 
posturing, affecting one lower extremity, 
several years after initiation of treatment. 
The dystonia occurred only in the early 
morning, on awakening and before the 
first dose of levodopa, when the patients 
were in the akinetic-rigid state with no 
dyskinesias. It further interfered with gait, 
slowly subsided within one to two hours, 
and did not recur until next morning. This 
abnormal involuntary posture was unaf- 
fected by manipulations of daily levodopa 
dosage and schedule, completely disap- 
peared after withdrawal of drug therapy, 
and recurred following its readministra- 
tion. Additional adverse reactions includ- 
ing dyskinesias, “on-off” phenomena, 
and declining efficacy of levodopa were 
present in all patients. Early-morning 
dystonia may represent another late side 
effect secondary to long-term levodopa 
administration in parkinsonism. 

(Arch Neurol 36:308-310, 1979) 


[one-term administration of levodo- 

pa to patients with Parkinson’s 
disease may be associated with the 
occurrence of several late adverse 
reactions including dyskinesias,'* the 
“on-off” phenomenon,‘ and declining 
therapeutic response to the drug.’ The 
present report draws attention to an 
additional side effect that may appear 
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late in the course of prolonged levodo- 
pa therapy and is manifested by daily 
episodes of early-morning dystonia. 


REPORT OF CASES 


Case 1.—A 51-year-old generally healthy 
woman was hospitalized in September 1975 
for treatment of Parkinson's disease of six 
months' duration. On admission, there 
were mild resting tremor and cogwheel 
rigidity confined to the left-sided extremi- 
ties, with moderate bradykinesia. Levodo- 
pa conibined with the dopa-decarboxylase 
inhibitor carbidepa was administered; 
maintenance therapy of 750 mg daily in 
three doses produced a marked improve- 
ment in symptoms. After five months, 
oro-bucco-lingual cyskinesias developed; 
some four menths later, the initial benefi- 
cial response to levodopa gradually dimin- 
ished and the parkinsonian signs wors- 
ened. Increase ef dosage only slightly 
improved the akinesia and left-sided 
tremor and rigidity but was accompanied 
by more severe and prolonged facial invol- 
untary movements. During the following 
months, levodopa dosage was reduced 
because dyskinesias persisted throughout 


the day. The patient could then tolerate . 


only a third of the initial levodopa dosage 
in four daily doses. "On-off" phenomena, 
manifested by rapid diurnal fluctuations 
between severe akinesia and marked left- 
sided rigidity and tremor and violent 
dyskinesias confined to the oro-bueco- 
lingual musculature, developed 15 months 
after initiation of levodopa therapy and 
occurred unpredictably several times dur- 
ing the day. Ten months later, the patient 
began to complain of bizzare and some- 
times painful “twisting” of the left lower 
extremity, which occurred repeatedly ev- 
ery morning on awakening from sleep, 
before the first daily dose of levodopa, and 
approximately 12 hours after the last dose 
taken the previous evening. This phenome- 
non became worse on attempts to walk and 


was particularly disabling because at that 
time of the day the patient was also akinet- 
ic. The distorted posturing of the left leg 
usually subsided gradually within one to 
two hours and did not recur until the next 
morning. Examinations in the mornings 
disclosed severe dystonic posturing with 
oceasional very slow distal writhing invol- 
untary movements of the left lower limb. 
At the same time, the patient was found to 
be akinetie, could hardly walk, and had 
marked rigidity, especialiy in the left lower 
extremity, without facial dyskinesias. Af- 
ter ingestion of levodopa, akinesia and 
rigidity slowly improved and facial dyski- 
nesias appeared, but the patient eould 
move freely only when dystonia abated. 
The dystonie posturing would slowly sub- 
side even if the first dose of levodopa was 
withheld. Earlier administration o? levodo- 
pa in the morning, addition of another dose 
during the night, amantadine, and anti- 
cholinergies were not heloful anc had no 
effect on occurrence and durstion of 
dystonia. On two occasicns, discontinua- 
tion of levodopa therapy was associated 
with complete disappearance of the early- 
morning dystonia within five ard three 
days, respectively, Dyskinesias and “on- 
off’ phenomena also subsided, but the 
patient soon became severely akinetic and 
rigid, and reinstitution of small doses of 
levodopa combined with the enzyme inhibi- 
tor were again warranted. This was 
followed by reappearance of morning 
dystonic movements as well as dyskinesias 
and "on-off" phenomena. 

Case 2.— This 42-year-old womar with no 
history of encephalitis was first given levo- 
dopa in January 1970 because o? a slow 
development over two vears of bradykine- 
sia and moderate cogwheel rigicity con- 
fined to the right upper and lower extrem- 
ities with no tremor. À maintenance dose 
of 4 g in four divided daily doses induced 
an excellent response. Choreoathetotie 
involuntary movements involving only the 
right extremities appeared 20 months 
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parkinsonism lasting between 30 and 90 
minutes. Between these episodes, the 
patient could function, although moderate 
to severe chorecathetotie movements were 
present in the right limbs and also in the 
tongue and lips At about the same time, 
she began to complain that the left lower 
limb "was caught in a twisted and painful 
posture" each morning on waking up. This 
phenomenon occurred once daily before the 
morning dose of levodopa and would grad- 
ually disappear within one to two hours. 
Being akinetic in the mornings, the patient 
could hardly walk, and the distorted 
posturing inereased in severity on such 
attempts. Observation during such epi- 
sodes disclosed marked dystonia of left 
lower limb eombined with bradykinesia 
and very rigic right upper and lower 
extremities. The usual levodopa-induced 
adventitious choreoathetotic movements 
were always absent at this time. The 
dystonia was unaffected by various manip- 
ulations of levodopa dosage and schedule 
and persisted after administration of levo- 
dopa combined with a dopa-decarboxylase 
inhibitor. This drug was not tolerated by 
the patient enc all levodopa therapy was 
temporarily withdrawn. After three days, 
the early-morning dystonia disappeared, 
but the patient developed severe and 
persistent akinetic-rigid parkinsonism. Af- 
ter 14 days, levodopa (2.5 g daily) was 
readministered, and “on-off” phenomena 
and dyskinesias as well as early-morning 
dystonic posturing recurred within four 
days. 

Case 4.—This 60-year-old woman was 
first treated with levodopa for predomi- 
nantly right hemiparkinsonism of three 
years’ duration in October 1972. Bradyki- 
nesia and right-sided rigidity and rest 
tremor marked!y improved after adminis- 
tration of 3 g in four daily doses. Dyskine- 
sias involving right extremities and tongue 
were first observed nine months later. 
Attenuation of initial therapeutie response 
and deterioration of parkinsonian signs 
and symptoms zradually developed during 
the next three years and hardly responded 
to increases of levodopa therapy. Some 
improvement was achieved by a combina- 
tion of levodopa and a dopa-decarboxylase 
inhibitor (earbidopa), 750 to 1,000 mg in 
four daily deses, but dyskinesias became 
more prominent. In the beginning of 1977, 
troublesome “on-off” phenomena devel- 
oped. In April 1977, she first complained of 
a distorted posturing of the right lower 
limb that wouid occur daily only in the 
early morning before ingestion of the first 
levodopa dose, last for about one hour, and 
then slowly subside. When observed, this 
phenomenon was readily identified as a 
dystonie involuntary movement affecting 
mainly the distal portion of the right lower 
extremity. During these episodes, the 
patient was moderately bradykinetie and 
rigid and without choreoathetotie move- 
ments, but was functionally incapacitated 


because the dystonic posturing interfered 


with gait. Many attempted modifications 
of levodopa therapy, including additional 
doses administered at midnight or at dawn 
and redistribution or reduction of dosage, 


were ineffective. Two attempts to diseon- 
tinue levodepa therapy were associated 
with rapid develepment of persistent 
akinetic-rigid parkinsonism and also with 
disappearance of early-morning dystonic 
episodes, within severa! days. On both geca- 
sions, levodopa was readministered be- 
cause the patient became almost unabie to _ 
move. "On-off" phenomena, dyskinesias, 
and also dystonia reappeared within three = 
and five days, respectively. 


COMMENT 


In all four of these patients, the 
features of the dystonic phenomenon 
were almost identical It emerged 
during prolonged administration. of 
levodopa, two to six years after initia- 
tion of therapy. This involuntary 
movement occurred aimost daily, only 
in the morning when the patient 
awakened and prior tc the first dose 
of levodopa. The dystonie posturing 
affected one lower extremity, became 
worse on attempted movement, and 
interfered with gait. In three of the 
patients, the dystonia occurred on the 
side of the major or initial parkinson- 
ian signs, and in one on the oppcsite 
side. The dystonie pesture gradually 
subsided within one to two hours 
regardless of whether or not levocopa 
had been ingested amd did not recur 
until the following morning. During 
the dystonic episodes, the patients 
were in the akinetic-rigid state with- 
out other dyskinesias. An additional 
dose of levodopa during the night or 
earlier in the morning and modiiiea- 
tion of the therapeutic schedule to 
multiple smaller doses during the day 
had no effect on the appearance of 
dystonia in the mornings or on its 
duration. In all patients, the early- 
morning dystenia completely disap- 
peared within several days after with- 
drawal of levodopa therapy, with the 
simultaneous developmen: of marked 
and persistent akinetic-rigid parkin- 
sonism. Readministration of levodopa 
was associated with reeurrence of 
dystonic episedes. Other late side 
effects of long-term levodopa thera- 
py,’ including dyskinesias, “on-off” 
phenomena, ard attenuation of initial 
efficacy of the drug, were all present 
in these patients prior to appearance 
of dystonia. 

The early-morning dystonia seems 
to differ from the well-established 
levodopa-induced dyskinesias that 
commonly oceur in many treated 
parkinsonian patients.” The latter 
are characterized by choreoathetotic 
involuntary movements involving 
mainly the ore-bucco-lingual museula- 
ture and less often the extremities 
and the trunk. These adventitious 
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dent and time linked to administra- 
tion of levodopa,’ but may later 
emerge as one extreme of the diurnal 
“on-off” phenomena.^^' Although this 
type of dyskinesias was present in all 
four patients during the day, the 
movements never occurred in associa- 
tion with the dystonic posturing in the 
morning. It is of interest that in a 
recent classification of the dystonic 
states,* levodopa was not mentioned 
among the various causes of secon- 
dary dystonia. Nevertheless, Duvoi- 
sin* has reported that in parkinsonian 
patients who have had thalamotomies, 
levodopa-induced dyskinesias were 
greater in the limbs contralateral to 
the operated side, and that in such 
patients, the dyskinesias may some- 
times assume marked dystonic quali- 
ties. Occasional dystonic postures in- 
termingled with predominating cho- 
reoathetotic involuntary movements 
were also observed in six of our 62 
patients who were not operated on in 
whom dyskinesias developed after 
prolonged levodopa therapy.” Howev- 
er, such dystonic elements were not 
detected during dyskinesias in the 
present cases, and their dystonia 
remains an isolated phenomenon oc- 
curring exclusively in the mornings. It 
seems, therefore, that this disorder 
may be considered as a separate enti- 
ty among the abnormal movements 
that appear during the course of levo- 
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movements are usually dose depen- 


dopa therapy. 

Chemical-pathological studies of 
primary and secondary dystonic 
states are lacking and only little and 
sometimes conflicting information is 
available on possible abnormalities in 
central dopaminergic and other neuro- 
transmitter systems, such as those 
involving y-aminobutyric acid 
(GABA), in these conditions.” Like- 
wise, the pathogenesis of the late 
adverse reactions to levodopa in 
patients with parkinsonism probably 
involves several complex mechanisms 
that are still largely speculative and 
unproved." It is generally believed 
that levodopa-induced dyskinesias are 
caused by increased activity of do- 
pamine at striatal receptor sites." 
This may be related to progressive 
degeneration of nigrostriatal neurons 
and the development of denervation 
supersensitivity of dopaminergic re- 
ceptors.? It has also been suggested 
that long-term therapy itself may be 
associated with levodopa-indueed do- 
paminergic receptor supersensitivi- 
ty." It is feasible that similar dopa- 
minergic mechanisms are involved in 
the development of the early-morning 
dystonia since this abnormal move- 
ment emerges during prolonged ad- 
ministration of levodopa and disap- 
pears after withdrawal of the drug 
therapy in patients showing contin- 
uous progression of parkinsonism. It 
may even be hypothesized that the 
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dystonic postures are associated with 


selective denervation or drug-irduced 
supersensitivity in a specific subclass 
of striatal dopaminergic synapses."'* 
On the other hand, the occurrence of 
dystonia only in the early morning on 
top of a rigid-akinetic state and long 
after the last dose ef levodopa on the 
previous evening, rather sugges:s lack 
of striatal dopamine at this soecific 
time of day in these patients. Pessible 
mechanisms can only be speculazed on 
according to the theories involved in 
other late reactions to levocopa.' 
These may include fluctuations in 
dopamine-receptor sensitivity, delays 
in the formation of dopamine from 


levodopa and in its availability to 


specific supersensitive striatal do- 
paminergic synapses, production of 
aberrant metabolites from levodopa, 
and abnormalities in other neuro- 
transmitter systems, particularly in 
the striatonigral GABA-ergie path- 
way.^ Regardless ef the underlying 
mechanism, early-morning dystonia 
may represent an additional late side 
effect due to long-term levodopa ther- 
apy that further increases the func- 
tional disability of parkinsonian pa- 
tients at an advanced stage of their 
disease. 
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^ œ Clinicapzthelogicsa: findings for two 
| similar patients in whom myelopathy and 
 radiculoneurepathy ceveloped in associa- 
‘tien with malignant lymphoma were 
reviewed. This pattern of neurological 
E — has not Deer €— in associa- 
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"his article desc-cibes two patients 
- who had similar-neurologieal disor- 
ers lomunzted by symptoms resem- 
bir g the: Lanery-C-uillain-3arre syn- 
rome, and who eied of malignant 
Gnpaoma, subacute myelopathy, and 
tieiloneusopathy Lymphoma has 
‘nat, to our knowled#e, been previously 
i assoccated with this pattern of neuro- 


Mich od woman was 
























Vie ical “Center à an Az ri l5 ‘1974, Benus 
Pos ized weakness, leukopenia, and 
fer we years «alir a diagnosis, 
 preved by a biopsy specimen, of mycosis 
 fengcides aac been rade. Radiation thera- 
opm was used: tc trezt the areas of skin 











in .canuary 1974 th» patient had influen- 
; £&. One month later <1« noticed intermit- 
. tent twitening af the right ccrner of her 
meath. The right palpebra] fissure was 
wider then the lect. She experienced 
migretory numbness cf her extremities 
‘aad d ffuse weakness. A diagnosis of Bell’s 
. palsy was made, and sve was treated with a 
3 ku de te curse ae corcisone acetate for one 














ne (> Shae ap and the State 
. Yorkat:Szony Brook, and the 
art men Bd ance of the 


only to worsen with the cessation of thera- 


py. 

On March 24, 1974, the patient was 
admitted to ancther hospital. She was alert 
and mentally normal. Optic fundi were 
normal. There was mild peripheral right 
facial weakness. Other cranial nerve func- 
tion was intact. Gait was unsteady. There 
was weakness of all extremities, it being 
worse in the upper and in both proximal 
and distal extremities. There were no atro- 
phied tissues, fasciculations, involuntary 
movements, or pathologie reflexes. Muscle 
streteh reflexes were absent. Sensory 
examination showed "peripheral type of 
hypalgesia and hypesthesia of the stocking 
type." Sense of vibration and sense of joint 
position were poor. There was no dyspha- 
gia or dysarthria. Her vital capacity was 


1.8 L and her respiratory rate was 20/min, 


Blood pressure was 120/90 mm Hg, pulse 
rate was 80 beats per minute, and temper- 
ature was 55.1 °C, The hemoglobin level 
was 11.3 gm/dL, hematocrit level was 34%, 
and WBC count was 2,900/eu mm, with a 
differential cell count of 59% polymorpho- 
nuclear cells, 5% bands, and 36% lympho- 
cytes. The ESR (43 mm /hr), lactic dehydro- 
genase (636 mU/mL), SGOT (143 mU/mL), 
SGPT (72 mU/mL), and alkaline phospha- 
tase (124 mU/mL) levels were elevated. 
Blood and CSF VDRL test results were 
normal. Cerebrospinal fluid tests gave the 
following values: WBCs, 1/eu mm, fresh 
RBCs, 56/cu mm, glucose, 45 mg/dL; and 
protein, 102 mg/dL. 

Every six hours, 1.5 mg of dexametha- 
sone acetate was given. The patient's 
weakness and sensory deficit worsened. 
Spiking temperatures of up to 584 °C 
developed. Leukopenia persisted. Bone 
marrow was hypoplastic. The liver enzyme 
levels remained elevated. Because of uri- 
nary retentior, a Foley catheter was 
inserted and irrigated with neomycin 
sulfate twice a day until the patient 
complained of tinnitus and decreased hear- 
ing. Cultures of blood, urine, sputum, CSF, 
and nasopharynx were negative for pa- 
thogens. 

Biopsy specimens of muscle were nor- 


mal, but a section of sural nerve showed 


segmental loss of both axons and myelin. A 
skin biopsy specimen showed “only chronic 
dermatitis.” Then, on April 15, 1974, the 
patient was transferred to the Nassau 
County Medical Center. The patient was 
febrile (57.7 °C), frightened, but alert and 
oriented. Blood pressure was 130/96 mm 


yelopathy and Radiculoneuropathy 
ant Lymphoproliferative Disease 


Hg, pulse rate was 132 beats per minute, | 
and respiration rate was 24/min. General | 

examination disclosed only erythematous 
nodular plaques or the skin of the lower . 
abdomen ard the anterior thighs. Cranial 
nerve function was normal aside from mild — 

bilateral facial weaxness. There was severe 
symmetrical hypotonie weakness of the 
lower extremities, greater distally, and . 
mild distal weakness of the upper extremi- 
ties. Muscle stretch reflexes were absent. 
There was a delayed response to superfi- - 
cial, painful, stimuli. Sense of vibrationand . . 
sense of joint position were diminished in 
the toes. V tal capacity was 1.9 L. Cere- 
brospinal fluid was clear and colorless, with 
a pressure ef 150 mm HO. There was one 





lymphocyte per ca mm, and no RBCs. . 


Glucose level was 80 bus and prctein 
level was 275 mg/dL. Caltures of CSF for - 
bacteria, fungi, and viruses were negative. 
Hemoglobir level was 126 g/dL, hemato-. 
erit level was 37.5%, and WEC count was 
4,000/cu mm, with 37% polymorphonuelear . 
cells, 55% lymphocytes and 3% monocytes. 
Blood glucose leve: was 151 mg/dL, BUN | 
level was 28 mg/dL, ard creatinine level | 
was 0.6 mg/dL. Caleium level was 64 mg/ — 
dL, and phosphate level was 2.6 mg/dL. - 
Blood irons Pd level was s normal. ial | 





was 1450 c mU/mL p 'alkaÉne a 
tase level was 147 mU/mL. Lupus erythe- 
matosis preparation, antinuclear antibody, 
and rheumatoid factor were negative. 
Erythrocyte sedimentation rate (Win 
trobe) was 56 mm/hr. Serum vitamin B, |. 
level was 1600 pg/mL, folate level was 4 — 
ng/mL. Serum protein electrophoresis test 
disclosed ar elevation of y-globulin level to 
35%. Serum immunoeleetrophoresis showed 
the following values: IgG, 1,500 mg/dL, 
IgA, 375 mg/dL, and IgM, 990 mg/dL. 

Both pregressive polyneuropathy and 
myelopathy were suspected. Treatment 
with high doses 5f dexamethasone was 
continued. 

High fever with elewated liver enzyme 
levels persisted. She became progressively 
more confused. Tracheestomy was neces- 
sary because of reduced vital capacity. 
Intractable pneumonia and urinary tract 
infection were folowed by septic shock, 
and she died om the 22nd hospital day. 


The systemie autopsy findings 
showed extensive confluent bilateral 
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Fig 2.—Photomicrograph of peripheral nerve (case 1) showing 
myelin loss, macrophages infiltrating between nerve fibers, 
vascular congestion, and perivascular round cell infiltrate (Luxol 


fast blue-PAS, x 400). 


bronchopneumonia and diffuse lym- 
phadenopathy. Histological examina- 
tion of the spleen and lymph nodes 
from the abdomen, the thorax, and the 
neck showed pleomorphic lymphoma 
with prominent histiocytic erythro- 
phagocytosis. In addition, there were 
mild fatty metamorphosis of the liver 
and nonspecific chronic dermatitis. 
The neuropathological findings on 
gross examination of the CNS were 
unrevealing. Histological examination 
of the brain was unremarkable. There 
were striking lesions in the spinal cord 
and the peripheral nerves. The white 
matter of the cord exhibited extensive 
but patchy areas of vacuolization 
predominantly involving the dorsal 
and lateral columns, with focal areas 
of ventral column involvement. The 
greatest intensity of destruction was 
in the upper thoracic and cervical cord. 
There was focal astrocytosis of the 
dorsal and ventral horns. The involve- 
ment of the white matter followed no 
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anatomical pattern. Lesions were not 
confined to particular tracts nor did 
they involve an entire tract or consis- 
tently involve the same tract at differ- 
ent levels (Fig 1). All lesions were 
approximately the same age. In the 
vacuolated areas. there was depletion 
of both axons and myelin. The 
vacuoles were filled with numerous 
foamy macrophages. Few lympho- 
cytes were present in perivascular 
regions. Portions of cranial and proxi- 
mal peripheral nerve exhibited dra- 
matic changes characterized by a 
depletion of the normal neural compo- 
nents and dense, lipid-rich macro- 
phage and lymphocyte infiltrations. 
The latter were predominantly in 
perivascular regions. The Holmes’ 
stain revealed extensive axonal loss, 
with irregular foeal swellings along 
the course of remaining axons. There 
was extensive myelin interruption 
and depletion (Fig 2). 


Involvement of all peripheral 





Fig 1.—Sections of spinal cord (left, right) showing multifocal nature of the predominantly dorsal and lateral column 
involvement (case 1). Involved areas of cord are spongy im appearance at this magnification (hematoxylin-eosin, x 12). 


P 
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Fig 3.—Representative section of spinal cord (case 2) showing 
ascending Wallerian degeneration of dorsa! column and lateral 
column spongiform myelopathy (Luxol fast blue-PAS, x 12). 


nerves studied was relatively uniform. 
Specimens included dorsal and ventral 
spinal roots, cauda equina, brachial 
plexus, and cranial nerves V, VII, 
VIII, and XII. No tumor was seen in 
any section of neural tissue. No vascu- 
lar disease was seen. The patient had 
a subacute myelopathy and peripheral 
neuropathy in which both axons and 
myelin were destroyed. 


CASE 2.—A 67-year-old man was admit- 
ted to the Veterans Administration Hospi- 
tal, Northport, NY, because of intermittent 
double vision for three weeks. He had been 
healthy and was employed as a vehicle 
inspector. He had been a professional 
boxer from 1930 to 1935. After his last 
fight in 1935, his left side had been para- 
lyzed for almost two years. Subsequently, 
he made a complete reeovery. At admission 
he was coherent, oriented, and in no 
distress. Blood pressure, pulse, and temper- 
ature were normal. General examination 
was unremarkable. There was difficulty in 
tandem gait and in hopping, and there was 
a slight left lateral rectus weakness. Labo- 
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ential ced esunt ane normal blood chemis- 
try studies. Skull roen genog-am and EEG 


were normak. Edropiion mam chloride (Ten- 
silor) test was negative: Relief of urinary 
reteatior: reguired & Paley catheter. On the 
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; Gaay with wessaess of both lower 
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nd profeir levels and cell counts were 
normal. Newe concmction velocity tests 
snowed the -ollowing results: left median 
nerve, 40 amos {elbow to wris:) left ulnar 
nerve, 46 mos (elbow to wrist) and left 
 peroreal newe, 41 mas (knee to ankle). 













- Electromyog yam shewed no evidence of 
- €enervation tm the extremities. Folic acid 
yas e ng/ mL. normal, 5 to 16 ng/ 
md. -ita min B,. evel was 520 pg/mL 

zX) to 900 ng"mL). By the 25th 
: had. regaina use of the upper 
though be remained para- 
1e 46th tothe 61st day he had 
“recurrent episodes of gastrointestinal 
“bieeding with urinary tract infection. On 
the 45th cay multipee ‘tiny subcutaneous 
masses ane hepatomegaly were found. The 
biopsr specimen of a rodwe disclosed retic- 
ulune zell sareoma. Tas bene marrow was 
histolegicaly unremarkable. He subse- 
quent y menivested paimonary congestion, 
hepatespleaomegaly, and urertia, and he 
died fve monshs after admission. 


The svstemic autopsy findings 
showed extensive miltration of kid- 
neys, abde renal lyraph nodes, thoracic 

p egi spleen, an id lung by 
E dum cell sarema. In addition, 
there was:aévaneeé atherosclerosis of 
‘the aorta and the coronary arteries, 
with smell systeraie atheromatous 
emboli in all organs. 

The reuropathe cecal findings 
withir the brain showed neurofibril- 
lary ciange that insoived neurons of 
cranial nerwes, medalary reticular 
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tex, accompanied by extensive hippo- 
campal and parahippocampal cortical 
senile plaque formations and granu- 
lovascuolar neuronal degeneration 
confined to the hippocampus. These 
neuronal findings were not associated 
with dementia. They were most prob- 
ably related to the patient’s age and to 
the trauma ef boxing. 

As in ease 1, multifocal areas of 
white matter vacuolization involved 
the dorsal, iateral, and ventral col- 
umns of the spinal cord, with greatest 
intensity in the cervieal and the 
thoracic regions. In addition, ascend- 
ing Wallerian degeneration of the 
dorsal column was prominent (Fig 3). 
In vacuolated areas macrophages 
were present and there was an astro- 
cytosis. Few lymphocytes were pres- 
ent in perivascular locations. The 
proximal femoral nerve, the dorsal 
and ventral spinal roots, and the cauda 
equina exhibited varying degrees of 
destruction ranging from bundles of 
fibers in which almost no axons or 
myelin could be discerned to those 
which were apparently normal. The 
dorsal roots were more severely dam- 
aged than the ventral roots. This 
dorsal root destruction contributed to 
the dorsal eclumn degeneration. In 
the peripheral nerves, a few lympho- 
cytes were seen, predominantly in the 
perivascular regions; macrophages 
were not prominent and tumor cells 
were not seer. In view of the exten- 
sive vascular disease more than 60 
blocks of neural tissue were examined 
by one of us (N.S.P.) and by an inde- 
pendent pathologist for thromboem- 
boli, A single, incidental, atheroma- 
tous embolus was seen within the 
CNS, in a small cerebral leptomenin- 
geal artery. 

Dorsal root ganglia from either 
patient were not available for study. 
Samples of the involved spinal cord 
and of the involved eauda equina were 
studied by electron microscopy. Be- 
cause of autolysis, no information was 
obtained. Vira! particles (which often 
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RESULTS 


Both patients exhibited a myelopa- 
thy, with the greatest intensity of 
involvement being in the theracic ` 
cervical regicns. In the first patient, - 
tract degeneration was not a feature. 
and the lymphocyte and macrophage - 
response was. intense. In the seeond | 
patient, in addition to the multifocal 
white matter myelopathy a pattern of 
ascending dorsal column tract degen- 
eration was seen. Macrophages, astro- 
cytes, and a few lymphocytes were 
present in the cord. The presence of ` 
ascending Wallerian degeneration in — 
this case is due to the severe, chronic | 
dorsal root destruction. 


COMMENT 


There are, to our knowledge, no 
reported cases of both myelopathy 
and radiculoneuropathy in association 
with the lymphoproliferative disor- 
ders, but there have been isolated 
reports of either myelopathy or neuro- 
pathy alone.^ A cembination of 
myelopathy and neuropathy has been . 
described in the collagen vascular - 
diseases? and in pernicious anemia.‘ 

In our two patients, the lymphopro- 
liferative and neurological disorders 
seem to be manifestations of the same 
underlying process at different 
stages. In seeking a common denomi- 
nator for disease in these two 
systems, consiceration should be giv- 
en to the pathogenic role of an abnor- 
mal immune response to mierohial 
agents. The suggestion seems reason- 
able in view of zhe role of the lympho- 
cyte in viral-irduced neoplasms and. 
viral infections * and the association 
of viral particles and antiviral anti- 
bodies in patients with benign or 
malignant lymphoproliferative dis- 
eases." 





Nonproprietary Name and 
Trademark of Drug 


Dexamethasone acetate —Dezone. 
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Subacute Sclerosing Panencephalitis 
During Pregnancy 


A Surviving Normal Infant 


‘Kenneth J. Gaines, MD; J. T. Jabbour, MD; 
John N. Whitaker, MD; John Sever, MD, PhD 


oA normal infant was born to a 15- 
“year-old girl who developed subacute 
sclerosing panencephalitis in the fifth 


“month of pregnancy. The serum measies _ 
antibody titers of the infant gradually - 


‘declined during the first year of life. The 


child, now age 3, has no neurological - 


abnormalities. 
- {Arch Neurol 36:314-316, 1979) 


Although the relationship of rubeola 
to subaeute sclerosing panenceph- 
alitis (SSPE) has been well estab- 
lished, the pathogenetic mechanisms 
.remain poorly defined and under- 
. stood. The appearance of SSPE in 
. unusual situations, ie, in siblings'' or 
in only one of identical twins, ® 
| permits an analysis of possible patho- 
genetic factors. This report describes 
-the occurrence of SSPE in a pregnant 
girl and the results of studies per- 
formed on the infant. 
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the left, 
extremities, and weakness of the left arm 
led to hospital admission on Jan 28, 1974. 


REPORT OF A CASE 


A 15-year-old girl was well until Decem- 
ber 1973, during her first pregnancy, when 


She experienced vague pain in her neck and 


numbness of her hands. Changes in person- 
ality were noted. She was treated with 
thioridazine, but three days later became 
withdrawn and complained that she was 
blind. In January 1974, she was regarded as 
schizophrenic. Two weeks later, stiffness 
of the neck with deviation of the head to 
intermittent jerking of the 


She had had measles at age 2 and 
mumps, varicella, and herpes zoster be- 
tween ages 12 and 13. 

The vital signs were normal She lay 
quietly with eyes open and appeared to be 
awake. She responded to her name but not 
to other verbal stimuli. She responded to 
painful stimuli in all extremities by with- 
drawal and crying. Funduscopic findings 
were normal. The eyes were conjugately 
deviated to the left, but would move conju- 
gately to the right with the oculocephalie 
maneuver. The head, continuously deviated 
to the left, resisted any movement, Myoclo- 
nus was noted in the right arm and left leg. 
Muscle stretch redexes were brisk and 
symmetrical, with an extensor plantar 
response on the right. There was an intra- 
uterine pregnaney in advanced gestation, 
with the cervix elosed, and no evident fetal 
distress. Except for herpetic-like lesions of 
the lips, the rest of the TRES were 
unremarkable. 

Cerebrospinal uid studies on Jan 13, 
1974, demonstrated four mononuclear cells, 
eight erythrocytes, glucose concentration 
of 74 mg/dL, and protein concentration of 





55 mg/dL. The CSF »-giooulin level was 
62%. The CSF rubeola ant:body titer was 
1:32 (Table). 

Two EEGs showed an irregular slow 
background with periodie bursts of high- 


voltage slow waves (Fig 1). Urinalysis, 9 — 
blood cell count, and electrolyte, BUN, and. 
glucose values were normal. Liver funetion: 
tests were abnormal, with an SGOT level of . 


90 IU/L and a serum alkalne phosphatase 
level of 134 kA units-dL, and remained so 
throughout the hospitalization; no cause 
was determined and liver biopsy was not 
thought advisable. 

Labor was induced and a 3,180-g infant 
was delivered uneventfuly. The Apgar 
score was 10 and the child showed no 
neurologie or other abnormalities. A CSF 
sample of the infant taken two days after 
birth demonstrated no cells, norma! glucose 
and protein concentrations, and a rubeola 
titer of 1:4. The rubeola titer on the cord 
blood was 1:128, and the infant's serum 
rubeola titer was 1:64 at birth (Table). 


RESULTS 


Clinical and laboratory evaluations 
of the child and mother have been 
performed at intervals over three 
years, The ehild has developed normal- 
ly and has shown no abnormalities on 
neurological or EEG examination. The 
mother's condition has continued to 
worsen, with mental deterioration and 
increased spastieity but disappear- 
ance of the myoclonus (Fig 2). She is 
now uncommunieative and requires 
complete care. Laboratory studies dis- 
closed a gradual disappearance of 
rubeola antibodies in the CSF and 
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Serologic Data 


| | Measles Antibody Titer 
t3 Complement Hemaggiutinin CSF 
i Fixation Inhibition y-globulin, % 
Mother 
132748 Serum 1:256 1:128 
CSF 1:32 1:32 62 
Serum ND* ND 
CSF ND ND 53.9 
ND 11128 
Serum 1:64 1:64 
l CSF 1:4 1:4 
2; c 1:54 1:4 
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Fig 1 —Electreencephalogram of mother. J refers te myoclonic jerks. 
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serum of aie infaiit. The infe 
not received measles vaccine, 
other vaccines have b2en given. 


COMMENT 


This report describes a mother with. 
SSPE during pregnancy who was 
delivered of a normal infant who is 
surviving and well Criteria for the 
diagnosis of SSPE in the mother were ` 
adequate. The infant, at 3 years of . 
age, has not yet manifested any _ 
neurologic abnormality. 

A case of SSPE has been previously 
reported in a 21-year-old woman who 
was pregnant at onse. of symptoms.’ 
She was delivered after 34 weeks' ges- 
tation of a 2.3-kg infznt who died 24 
hours later of respiratery distress syn- 
drome, severe anemiz, and subdural 
hematoma. The infant's brain showed 
no histologic evidence of encephalitis. 
Serologic data were no- reported. 

There is an abundznt doeumenta- 
tion that measles-like virus is the etio- 
logic agent in SSPE, which although 
not identical to, shares many charae- 
teristics vith, wild and vaecine strains 
of rubeola virus. Rubeoia virus can . 
cross the placental barrier as can a 
number cf other viruses.” Transpla- . 
cental transmission cf the virus is 
possible at any stage of gestation and- 
has been demonstrated at time of 
abortion in stillbirth ard at live births. 
In the majority ef pregnancies compli- 
cated by rubeola, there are no abnor- 
malities in the fetus. ^'* The SSPE 
agent differs from conventional mea- 
sles virus in its affinity for cells in 









tissue culture." The viris has not been. . 


cultured from blood amd the elevated 
antibody level in blocd would make 
the presence of viable free virus most 
unlikely. Presumably, there was no 
viremia to produce irfection of the 
fetus in the present ease. 

The immunological studies do not 
support active infection in this infant. 
Rubeola antibody rezdily traverses 
the placertal barrier. infants having 
passively received ant body from the 
mother show serum levels equal to the 
mother at birth and a gradual decline 
in the level over four months. After 
six montbs, any antibody present is 
produced by the infant.’ In this ease, 
the infant's rubeola an-ibedy titer fell 
in a pattern expected with antibody 
derived from a maternal source." 

The normal serum-CSF ratio for 
viral antibodies ranges from 160:1 to 
2,000:1, with a mean ef 500:1.'^" In 
SSPE, the serum-CSF ratio for rubeo- 
la antibody is altered and ranges from 
2:1 to 64:1 °; this may be evidence of 
local production of amtibody within 
the CNS.” In this case, the ratio of 4:1 
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in the mother is consistent with SSPE. 
The ratio was 16:1 in the infant, and 
raises the question whether this 
represented antibody passively trans- 
mitted across a poorly developed 
- blood-brain barrier or antibody locally 
produeed in the CSF of the fetus. A 
study by Thorley et al" evaluated 
serum and CSF antibody titers of 
newborn infants born to mothers who 
had had prior exposure to diphtheria 
and tetanus and who had evaluated 
antibody viral titers. The hemagglu- 
tinin inhibition titers were higher in 
the serum than in the CSF, and the 
mean serum-CSF ratio was 14:1 for 
diphtheria and 26:1 for tetanus. They 
concluded that this was a typical ratio 
for passively transmitted antibody 
into the newborn CSF. The ratio of 
16:1 in this infant falls within a simi- 
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lar range and suggests passively 






transmitted antibody. Rubeola, teta- 
nus, and diphtheria antibodies pass 
the placenta readily. 

The data and course failed to show 
evidence of infection by the SSPE 
agent in the infant, although presum- 
ably there was a potential for infec- 
tion throughout the entire gestation. 
Also, the infant had rubeola antibody 
to the SSPE agent in blood and in CSF 
for at least the period directly preced- 
ing and following birth. Its presence 
there was not sufficient to produce 
the disease and hence calls into ques- 
tion a primary role for the antibody 
alone in SSPE. A peculiar host suscep- 
tibility or stage of maturity may be 
important. 

The SSPE agent eould have infected 
the infant, failed to induce an immu- 
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nologic response, but remained viable 
in an immunologically tolerant host. It 
has been postulated that tolerance 
between virus and host immune mech- 
anism allows for persistent cell infec- 
tion with SSPE agent." Sach an infec- 
tion ean be induced in the hamster.” 
Newborn hamsters inoculated with 
rubeola virus intracerebrally develop 
encephalitis, but animals protected by 
high levels of maternal rubeola anti- 


body develop persistent intracellular 


virus and do not develop encephalitis 
for 30 to 60 days. A similar phenome- 
non has been reported” following in 
vivo infection of miee with lymphocyt- 
ie choriomeningitis virus; in these 
animals, the tolerant state persists for 
10 to .2 months before onset of symp- 
toms. 
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Cemmunications and Clinical Notes 


Use of the ECG in the Diagnosis of 
Childhood Spinal Muscular Atrophy 


Barry S. Russman, 4D, Edward J Fredericks, MD 


è The appearance of tremors in pa- 
tients with childhood, chronic spinal 
muscular atrophy has been known for 
years. We were struck by the presence of 
a “muscle tremor” artifact in the ECGs of 
all our patients with this diagnosis. This 
observation has not been noted previous- 
ly. The consistency of this finding in 
patients with this disease is the basis for 
this report. 

(Arch Neurol 36:317-318, 1979) 


The clinical appearance of patients 
with chronic spinal musele atrophy 
may be similar to that of patients who 
suffer from other childhood disorders 
of muscle. The initial weakness in 
most children with motor unit dis- 
eases is in the proximal muscles; 
results of the sensory examination are 
normal and the musele-stretch re- 
flexes are usually diminished. Unless 
fasciculations of the tongue are visi- 
ble, the diagnosis of spinal muscle 
atrophy may not be considered. 
Byers and Banker! noted tremors in 
patients with spinal muscular atrophy 
but considered them to be secondary 
to weakness. Spiro,’ and, more recent- 
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ly, Moosa and Dubowitz’ believed that 
these tremors, primari.y noted in the — 
fingers, were characteristic of this 
disease and not a mznifestation of 
weakness. i 

We have been impressed with the 
finding of a "muscle tremor” artifact — 
in the ECGs of all of our patients with 
spinal muscular atrophy. We believe 
that this ECG finding :s the objective - 
manifestation of the ebserved trem- 
ors. 

The finding of a musele tremor arti- 
fact in the ECGs of 16 patients with 
spinal masele atropky who were 
followed up in the Newington (Conn) 
Children's Hospital Musele Disease 
Clinie forms the basis of this report. 


METHODS 


As part of a study of skeletal muscle 
auscultation in patients with motor unit 
diseases,’ the ECGs of 19 patients with the 
diagnosis of spinal muscu ar atrophy were 
reviewed. The presence or absence of a 
tremor artifact, as recogn:zed by a cardiol- 
ogist, was noted. Nineteen ECGs of 
patients with "myopathies" were also 
reviewed. Furthermore, 100 consecutive 
ECGs performed in our lzboratory during 
the previous six months were evaluated for 
the presence of tremor arcifact. 

The diagnosis of spinal museular atrophy 
was believed to be made if a patient with 
progressing weakness and atrophy of 
muscle had at least two of the three follow- 
ing criteria: electromycgram showing 
high-amplitade, prclonged-duration, motor 
unit potentials; a muscle biopsy specimen 
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fop. ECG of 7-year-old patient with Duchenne's muscular dystrophy. Note well- 
delineated baseline; bottom. ECG of 7-year-old patient with spinal muscular atrophy. 
Baseline is irregular, interpreted by cardio'ogist as “muscle tremor" artifact. 








consistent with denervation; or an abnor- 
mal family history for spinal muscular 
atrophy. 

The 19 patients included in the present 
study ranged in age from 3 to 29 years. 
Three of these patients were "floppy" at 
birth and have never sat independently. 
They fit the criteria for the diagnosis of 
group 1 spinal muscular atrophy or Werd- 
nig-Hoffmann disease.’ 


RESULTS 


The ECGs showed muscle tremor 
artifact in all 19 patients (Figure). 
Fasciculations of the tongue were 
noted in only 11 patients; trembling of 
the fingers was noted in 16 patients. 

The ECG of only one patient with a 
myopathy (Becker's muscular dystro- 
phy) showed this finding. Two of the 
100 randomly selected ECGs showed 
this tremor artifaet. One child was 
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extremely anxious; the second child 
was in a eoma following cardiac 
arrest. 


COMMENT 


The ECGs of patients who are cold, 
tense, or who have known tremors of 
another cause may show muscle 
tremor artifacts as reported by a 
cardiologist. We have noted that this 
finding exists in all of our patients 
who have ehronie spinal muscular 
atrophy. We believe that this ECG 
artifact is an objective manifestation 
of the clinically observed tremor but 
can be found in the absence of the 
latter. Hence, the ECGs usually 
obtained during the initial evaluation 
of patients with suspected muscle 
disease should be inspected for this 
finding and may be of help in the 


screening of siblings. 

The firing of large motor units 
known to occur in spinal muscular 
atrophy may cause sufficient move- 
ment to result in observable tremors 
as well as this ECG abnormality. 
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Crariopharyngioma With Midbrain Involvement 


Shiro Waga. MD; Atsunori Morikawa, MD; Makoto Sakakura, MD 


è £r acul patient had a craniopharyn- 
gioma that involved and displaced the 
midportion >f the midbrain, producing 
Weber's syndrome. Oculemotor paresis in 
craniopharyagioma is nct always due to 
paraseilarirwolvement but may be due to 
midbrein involvement. 

(Arca Nevro/ 36:319-320, 1979) 


C renlopharyngioma is usually mani- 

fested by increased intracranial 
pressure, v sual disorcers, endocrine 
disturbance, and mental impairment. 
The tumar may extenc into anterior, 
midde, ard posterior fossa. Rare 
tumors sitrated entirely within the 
third vent icle have also been re- 
ported' Based on 245 craniopharyn- 
giomas im a series from the Armed 
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Forces Institute of Pathology, Petito 
et al’ stated that the tumors extended 
into the posterior fossa in 12% of the 
cases. Posterior fossa extension, how- 
ever, is usually extra-axial, involves 
interpeduncular and prepontine cis- 
terns, and compresses the midbrain 
backward. A large craniopharyngioma 
may extend posteriorly to the region 
of the quadrigeminal plate. It is the 
purpose of this presentation to report 
a rare case in which a craniopharyn- 
gioma involved the midportion of the 
midbrain and produced Weber's syn- 
drome. Craniopharyngiomas involv- 
ing and displacing the midbrain are 
rare and only two such cases have 
been reported in the literature avail- 
able to us.*? 


REPORT OF A CASE 


A 42-year-old man was admitted to a 
hospital, on Nov 11, 1976, because of fatigu- 
ability and weakness of the extremities of 
the left side. He had become forgetful, had 
had difficulty in coping with daily tasks for 


Fig 1.—3agital section of the brain shows that craniopharyngio- 


ma occupe posterior portion of third ventricle and midbrain, 
pushime col-cul upward anc cerebral peduncles downward. 
Pons is com Dressed bacxward and contains scattered hemor- 


rhages. 
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two months, and had been dragging his left 
leg for a month. He den:ed having head- 
aches. Examination showed left hemipleg- 
ia with hyperreflexia and an extensor plan- 
tar response. Fundosecpy showed no 
abnormalities. A spinal tzp disclosed clear 
CSF with an opening pressure of 110 mm 
H.O. The CSF contained 42 mg/dl of 
protein, 75 mg/dl of gucose, and two 
lymphocytes. On Nov 17, «he patient could 
not open his right eye. The right pupil was 
dilated and reacted slugg shly and incom- 
pletely to light. The upper lid was ptotic, 
and the superior and medial rectus muscles 
on the right were pareti». The tentative 
diagnosis was vascular ceclusive disease 
with Weber's syndrome. His symptoms 
continued and his condition slowly wor- 
sened. He gradually becarre more lethargic 
and was referred to us on Dec 13. 
Immediately after arrival, a tracheosto- 
my was performed because of respiratory 
obstruction. The patient was poorly re- 
sponsive and only a loud voice with a 


. pinprick would awaken him. Examination 


disclosed right oculomotor paralysis, left 
hemiplegia more noticeable in the lower 
extremity but including left central facial 


Fig 2.—Photomicrograph of craniopharyngiome. Cyst contents 
(upper), cyst wall containing tumor cells and célcification (mid- 
dle), and midbrain (lower). There is a thin layer of gliosis in 
midbrain in contact with tumor. 
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extensor plantar responses. The right pupil 
was maximally dilated and the left was 
pinpoint; neither reacted to light. Response 
to pinprick was decreased on the left side. 
. Oculocephalic reflex was absent and caloric 
stimulation produced no eye movement. No 
 papilledema was found. 
. Roentgenograms of the skull showed 
small areas of calcification in the retrosel- 
lar region. A computerized tomography 
scan disclosed a mass encircled by an are of 
. very thin calcification in the posterior third 
. ventricle together with moderate dilation 
of the lateral ventricles. Angiography was 
` performed. Enlargement of the midbrain 
-was evident; the lateral projection showed 
- backward displacement of the precentral 
“cerebellar vein, and forward displacement 
of the basilar artery and anterior ponto- 
“mesencephalic vein. The anteroposterior 
. projection showed a wide sweep of the 
.. posterior cerebral and the superior cerebel- 
lar arteries and of Rosenthal's veins. 
-— The findings were consistent with a 
eraniopharyngioma involving the mid- 
. brain. His condition did not permit surgical 
"attack and only a ventriculoperitoneal 
shunt was instituted. His course was 
- complicated by gastrointestinal bleeding 
before he died. | | 
_ At postmortem examination, a well- 
- defined cystic tumor occupied the posterior 
portion of the third ventriele and the 
 midportion of the midbrain. It replaced the 
. central portion of the midbrain, the collicu- 
li being elevated and the cerebral pedun- 
. cles being pushed down. The pons and 
.. medulla oblongata were pushed backward. 
. Petechial hemorrhages were scattered in 
the dorsal and ventral pons. Typical 
< machine oil-like fluid filled the tumor (Fig 
. 1) The pituitary gland and optic chiasm 
were not involved. Microscopic examina- 


. 1 Rush J, Kusske JA, de Feo DR, et al: Intra- 
ventricular — eraniopharyngioma. Neurology 
.259:1094-1096, 1975. 

2. Petito CK, DeGirolami U, Earle KM: Cran- 
iopharyngiomas: A clinical and pathological 
review. Cancer 37:1944-1952, 1976. 

3. Züleh KJ: Pathologische Anatomie der 
raumbeengenden intrakraniellen Prozesse, in 
© Oliveerona H, Tönnis W (eds): Handbuch der 
|^ Neurochirurgie. Berlin, Springer-Verlag, 1956, 
Dritter Band, pp 1-800. 

4. Grover WD, Rorke LB: Invasive craniopha- 
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weakness, and bilateral hyperreflexia with 


tion showed a typical. crani dor 
(Fig 2) The tumor compressed the 
midbrain and the upper pons but did not 
invade them. There was a thin layer of 
gliosis surrounding the tumor. 


COMMENT 


Extraocular paresis in craniopha- 
ryngioma is variously reported. In 
their report, Kennedy and Smith: did 
not record third nerve paresis. Aceord- 
ing to Hoff and Patterson,’ cranial 
nerve involvement gave evidence that 
the craniopharyngiomas had com- 
pressed parasellar structures in one 
quarter of the children and one third 


of the adults they observed. In 


Banna’s* 84 cases of adult craniopha- 
ryngiomas only one showed ptosis. 
Walsh and Hoyt* mentioned that the 
third nerve was involved from direct 
pressure of the craniopharyngiomas 
and the sixth nerve from increased 
intracranial pressure. Huber” stated 
that third nerve paresis as a sign of 
parasellar extension is not rarer than 
that of the sixth nerve. In Oliveerona's 
series of 108 craniopharyngiomas," 
hemiparesis with Babinski's sign, ab- 
sent abdominal reflex, and asymme- 
try in the activity of muscle stretch 
reflexes were present in six cases, 
sixth nerve paresis in ten cases, and 
third nerve paresis in four cases. 
However, Weber's syndrome was not 
recorded. Raimondi" illustrates an- 
giographically the wide sweeping of 
the posterior cerebral and superior 
cerebellar arteries in extension of a 
craniopharyngioma into the thalami 
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raniopharyngioma — 


and cerebral pedundes. 


— Crar iopharyngiomas replacing the 


midbrain are rare. Only two cases 


have been clearly reported so far as. 


we know. Grover and Rorke' reported 
the case of a boy with craniopharyn- 
gioma who showed clinical evidence of 
involvement of midbrain and pons. 
Postmortem examination disclosed 


extensive invasion of the micbrain 


and upper pons by the tumor. lyers’ 
reported the case of a baby with 
marked hydrocephalus and general- 
ized spasticity without focal signs. 
Autopsy showed that the tumer had 
displaced the hypothalamus, oceupied 
the third ventricle, and invaded the 
midbrain tegmentum. 

In the present case, the clinical 
pieture was of Weber's svndrome with 
hemiplegia contralatera! to oculomo- 
tor nerve paralysis. It was a: first 
attributed to vascular disease. Later, 
obtundation was probably due to ei- 
ther hydrocephalus er impingement of 
the mammillary bocies. Subsequently, 
involvement of the midbrain and 
upper pons was evident. Unfortunate- 
ly, when the tumor was recognized his 
condition did not permit a definitive 
approach. The present ease shows that 
oculomotor paresis with craniopha- 
ryngioma is not always cue to parasel- 
lar extension but may be due to 
midbrain involvement. 
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Hazards cf Cempuierized 
 Temograghy 

Te the Eciter—The complications of 
diagnostic certrast radiography have 
net been sufficient; emphasized in 

the neuroiogic literature despite the 
fact taat bode cerebral arteriography 
ard eontrasenharced computerized 
axial comegraphy are frequently em- 
ployed in the study of much intracra- 
disease. In adcition to the well- 
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k ært anaphylaxis is 
t to ealcalate, except that 


— Report ofa Case.—A 79-year-od man had 
a three-weex History c? gradual weakness 
in the left apser extremity. Eight years 
previously, se ned undergone surgery and 
radiation treatraents ‘or squamous cell 
carcinoma of theetongue, bct had been well 
subsequentiv. Ar outpetiert com puterized 
serabre! tomographic sean using contrast 
material was performed on May 25, 1978. It 
was in;erpreted as nermai, and no unto- 
ward reactions were observed. The patient 
enterec the hospital the folowing day for 
cerebrz] arteriography. at which time he 
veceived a test dose of 10 mL o7 the same 
sortrast agen: fdiatrzoate meglumine). 
| Within seconds Be became apneic, without 
pulse, and evyametic, Severe laryngospasm 
was encoursered during intubation. After 
successful resuscitation. it became appar- 
on* that a ceampleted infarction cf the right 
had developed. 

We conclude that the 
laxis after cerebral 
erapb* may be more 
ict than the zomplica- 
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tions of acute renal failure. It may 
oceur within days of previously un- 
complicated administration of the 
same contrast agent. As no drug has 
yet been proved effective for routine 
prophylaxis against such reactions, 
informed consent, risk-benefit analy- 
sis, and thorough preparedness for all 
complications of contrast radiography 
is imperative. 

Lt Compr S. E. Warren, MC, USNR 
Lr Compr A. SWERDLIN, MC, USNR 
‘ompR S. M. STEINBERG, MC, USN 
Dept of Internal Medicine 

Naval Regional Med Center 

San Diego, CA 92134 
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Cerebral Vasculitis 


To the Editor.—The article on cerebral 
vasculitis by Snyder and McClelland 
(Arch Neurol 35:612-614, 1978) is 
interesting. No specific diagnosis was 
made and the condition was thought 
to be a “distinct entity.” However, 
another diagnosis that was not 
included in the differential list and a 
condition that occurs in females is 
fibromuseular dysplasia. 

Several patients with fibromuscular 
dysplasia of the cervicocephalie sys- 
tem have demonstrated intracranial 
changes attributed to the same dis- 
ease process. A patient with moya- 
moya disease and the typical angio- 
graphie appearance of fibromuseular 
dysplasia caused the authors to 
believe these two diseases were 
related.’ Cases that involve the intra- 
cranial portions of the carotid artery, 
with irregular constrictions and occlu- 
sions of the distal vessels and with no 
systemic arteriographic evidence of 
fibromuscular dysplasia (normal renal 
arteriogram as in the case reported), 
have shown the typical “string of 
beads" appearance.** Cases with no- 
ticeable involvement of the renal and 
systemic vasculature as well as the 
cervieocephalie system have been re- 
ported.’ Patients should be followed 
up for hypertension that typically 


occurs in this potentially treatz 


disease. | 
E. Warne Massey, MD 
Auacust Reager, MD 


Neurology 
National Naval Medical Center 
Box 443 


Bethesda, MO 20014 
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Electrophysiological Study 
of Hemiplegia 


To the Ediior.—l was very interested 
in Chokroverty and Medina's article, 
"Electrophysiological Study of Hemi- 
plegia," in the ARCHIVES (35:360-363, 
1978). However, ir. a previous study by 
my colleagues and I' of a small group 
of hemiplegic patients, brachial plexus 
latencies were determined. LE 

Contrary to tke fincings in Cho- 
kroverty and Medina's study, our 
earlier investigation showed no abnor- 
mal brachial plexus btencies. We 
concluded that the brachial plexus 
injuries lay proximal to Erb's point in 
the upper trunk. Could the abnormal 
latencies reported in Chokroverty and 
Medina’s study be compstible with the 
generally decreased sxin tempera- 
tures that were recorded in the hemi- 
plegic side? If temperature was 
thought to be a factor, would not 
intramuscular thermocouple elec- 
trodes be more appropriate? 

In this last case, the cold or hemi- 
plegic side could be monitored by 
intramuscular thermocouple elec- 
trodes and then warmed up to an 
acceptable temperature prior to the 
determination of brachial plexus la- 
tencies. 

P. E. Kaptan, MD 
Northwestern Univ 
Chicago, IL 60611 


1. Kaplan PE, Meredith J, Teft G, et al: Stroke 
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In Reply.—The study by Kaplan et al 
was published in Sep:ember 1977, 
while our manuscript was submitted 
for publication in July E75. Further- 
more, the author simply stated that 
axillary, musculoeutaneous, and su- 
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 prascapular nerve latencies in the 
affected limbs were normal in their 
patients. They did not furnish the 
actual values and did not compare 
these latencies with those in the 
normal limbs. It is possible that their 
latencies in hemiplegic limbs may not 
have been "normal" compared with 
the values in the normal limbs of their 
patients. In fact, we reported in our 
study that in three patients (No. 2, 6, 
and 10), the brachial plexus latencies 
in the hemiplegic arms were pro- 
longed as compared with those in the 
unaffected arms, although both the 
values were within the accepted 
- normal range. 

Whether the abnormal latencies in 
our patients could be compatible with 
. decreased skin temperature in the 
. hemiplegie side is a pertinent ques- 

tion. However, in our study we noted 
that skin temperature was reduced in 
the hemiplegic side in 22 of 35 
patients, and the reduction was 
greater in the legs than in the arms. 
We noted a significant correlation of 
reduced skin temperature with slow- 
ing of the peroneal nerve conduction 
velocity, but not with distal conduc- 
tion velocities in the upper limb 
nerves. We therefore think it is 
unlikely that the abnormal brachial 
plexus latencies in our study were 
related to the factor of limb tempera- 
ture. 

Finally, regarding the question of 
. appropriateness of an intramuscular 
thermocouple electrode, we like to 
state that such an electrode does not 
necessarily reflect the true tempera- 
ture in all regions of the nerve. 
Lambert’ stated that some parts of 
the nerve are cooled or warmed to a 
greater degree than the deep muscle 
in which the temperature is mea- 
sured. 





S. CHOKROVERTY, MB, BS, MRCP 
Neurol Service and Research Lab 
VA Hosp 

Hines, IL 60141 
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. Spinal Deformities: 
A Neurosurgeon's Viewpoint 


To the Editor.—The CNS is nourished 
by CSF, which Cushing referred to as 
the "third circulation." It is the only 
"organ with such a circulation, aside 
from the eye and the internal ear, 
which actually are part of the CNS. 
The closure of the neural groove to 
form a tube is completed on day 26, 
which is two weeks prior to the devel- 
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the choroid ple 
st fluid that. progressively di 
the neural tube is secreted by the cells 
lining its lumen. This primitive CSF 
contains a quantity of protein that 
increases in concentration during 
these intervening two weeks during 
which time the somites develop. The 
resulting inerease in colloidal osmotic 
tension of this primitive CSF causes 
the neural tube to expand progressive- 
ly during the presomite and somite 
stages. If :his  distention becomes 
pathologie in degree, which is not 
surprising, overexpansion of the prim- 
itive cord will spread and distort the 
precartilaginous sclerotomes as they 
develop on each side of the neural 
tube. Such overexpansion also may 
split the notochord, which develops as 
a diverticulum of the primitive gut in 
contact with the footplate of the 
spinal cord, to constitute the precursor 
of the intervertebral disks, 

An abnormal degree of distention 
of the neural tube may become 
compensated just as happens with the 
normal degree. Such compensation is 
an expression of the law of Laplace. 
If the overdistention becomes com- 
pensated sufficiently early, the new- 
born will appear eompletely normal 
but perhaps with somewhat widened 
fontanelles. Nevertheless, hidden 
damage to vertebral primorida, which 
in some instances produce hemiverte- 
brae, subsequently may eventuate in 
scoliosis, because weight bearing dur- 
ing infancy and adolescence has 
converted the horizontal spinal beam 
into a weight-bearing vertical column. 
Kyphoscoliosis may be obvious at 
birth if the overdistention of the 
neural tube had been sufficient to 
cause its rupture with resulting mye- 
locele. 

When I was a medical student, 
embryology was taught in the fresh- 
man year, and as soon as the examina- 
tion was passed, the student dismissed 
it from his mind only to relearn it 
later in his search for the cause of the 
dysraphic s:ates.* At the present time, 
embryology and teratology are cov- 
ered very superficially if at all, 
because the tremendous expansion of 
medical knowledge has erowded them 
out of the curriculum. The first Tera- 
tology Society was founded in 1960, 
and the majority of its present 600 
members hold PhD degrees in anato- 
my. I joined this organization in 1961, 
but my continuing efforts have con- 
vinced very few of its members that 
anencephaly and myelocele are not the 
result of failure of the neural tube to 
close but of its rupture from overdis- 
tention following it closure. Only the 
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urosurgeon is able to study this 
unique third circulation in the living 
patient, and in both its physiologic 
and pathologic states. Physiology can- 
not be observed through the micro- 
scope. 


W. J. GARDNER, MD 
Cleveland Clinic Foandation 
Cleveland, GH 44108 
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Huntington's Chorea and 
Bromocriptine 


To the Editor.—We read with interest 
the letter from Frattola et al (35:60, 
1978) about the mechanisms of action 
of bromocriptine in Huntington's 
chorea. According to the authors, 
bromocriptine should be considered as 
a partial dopaminergie agonist, with a 
"biphasie effect" that depends on the 
dosage. 

Similar effects have been observed 
by us after the administration of 
bromocriptine to 11 patients affected 
by Huntington’s chorea’: involuntary 


movements showed a good improve- 


ment when the daily dosage of bromo- 
criptine was low (< 40 mg/day), 
whereas a slight worsening was seen 
after the administration of higher 
dosages (40 to 60 mg/day). Mcreover, 
CSF HVA levels substantially in- 
creased after the low-dosage treat- 
ment with bromocriptine, and sub- 
stantially decreased when a high 
dosage was used. 

These data, namely, the increase in 
CSF HVA levels associated with the 
clinical improvement of choreie move- 
ments, suggest that dopamine-sensi- 
tive receptors in the neostriatim are 
bloeked, from a low daily cose of 
bromocriptine, by a phenotkiazine- 
like effect. On the contrary, the 
deerease in CSF HVA and the clinical 
worsening observed after treatment 
with higher doses of the drug make it 
conceivable that, under these condi- 
tions, dopamine-sensitive receptors 
are hyperstimulated. 

CLAUDIO ALBANO, MD 
LEONARDO Cociro, MD 
Netrology Clinie 
University of Genoa 
Via de Toni, 5 

16132 Genoa, Italy 

l. Loeb C, Roceatagiiata G, Albano C, et ak 
Effects of bromocriptine in Hantington’s chorea. 
Neurology, to be published. 
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Mesuirdm ade in Febrile Children 





€ the Better. -The presence of crea- 
stine phospbowinase (CPK) in high 
 eoneentrction.oin serum indicates mus- 
cle damage “rem a variety c? causes, ? 
including anoxia, exere’se,’ ' parenteral 
injections,’ surgery. trauma, and 
acute mvositis.. To our knowledge, 
there is mo oeslishec information on 
1 idee ton xf 










of whether fever itself 
P ated levels of CPK in 
Fort eae ae E children 





‘kit ( CPK à i UV-System), with 
normal values being up to 50 units/L. 
: Consecutive y appearing children ad- 
mitted te: = easua ty ward between 
March and June 1977 with an axillary 
temperata € pee than &8 °C were 
studied. in addition to CPK, throat 
swabs for baeserial euiture, pernasal 
E a E ESR, hemo- 


















ur " were PRAT 

re age of tne 39 of the 48 
i ome ages were recorded 
a was $3 25; zezrs, with a range of eight 
à dii ul te 2. years. Their tempera- 
| om 38 0 °C to 40.4 °C, 








The dea c in 37 children 
were confined to the apper "espirato- 
in are. and includ : ed pharyngitis, 

: , rhinorrhoea, 
n Three a ‘vomited, two 













Mil febrile xonvulsions, one had 
herpetic stemetitis, one kad septic 





arthritis, aac two had a flu-like 
ness. THree bad no obvious sign of 

feetion. 

. Nopatkoges: grew from cultures of 

the throatandmasopharvnx in 34 of 48 

children. Uancefield grcup A ff-hemo- 

lytic stre E were aad som 













ded ale d 2.3 3, "i or T 6; ene 
oe L echovirus M, 1; respiratory 
dyes 1; parainfluenza 1, 4. 

: "The ES (Westergren method) was 
M doe 1 rem 45 chidren, with the 
norm being up to 20 mm/hr. Values 
from six children of 22, 28, 43, 51, and 
116 mm/3r were gres! 

normal TAGEN the chiki with the value 
eptic arthritis. 
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In 29 children, the WBC count was 
elevated, being more than 10,000/cu 
mm. The range was 4,000 to 38,000/cu 
mm and the average was 13,500/cu 
mm. 

All of the children keent two had 
CPK values that fell within the 
normal range. One boy, aged 8 years, 
who complained of myalgia and from 
whom adenovirus 7 was isolated, had a 
CPK level of 116 units/L. The other 
value just above normal was 65 units/ 
L in a 6-year-old child with headache 
and sore throat from whom no orga- 
nisms were isolated. The distribution 
of CPK values in the remaining 46 
children were as follows: 0 to 10 
units/L, 3; 11 to 20 units/L, 15; 21 to 30 
units/L, 22; 31 to 40 units/L, 0; 41 to 50 
units/L, 6. 

This study shows that, in children, 
fever itself is not responsible for an 
elevation in CPK level. The children 
studied represented a  nonselected 
sample of patients presenting to a 
large outpatient department. In the 
one ease where a severe elevation of 
the CPK level oceurred, there was 
myalgia. Although myalgia was not a 
complaint of the other patients, many 
were too voung to give a history. 

JAYNE HENLY ANTONY, MD 

Royal Alexandra Hospital for Children 
Bridge Road 
Camperdown, Australia 
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Familial Occurrence of Entrapment 
Neuropathies 


To the Editor.—We read with interest 
the letter by E. W. Massey, MD, in 
the March 1978 issue of the ARCHIVES, 
which pointed out the familial occur- 





rence of meralgia paraesthetica. It 
seems that other entrapment neurop- 
athies, such as carpal tunnel syn- 
drome, can also 5e familial. 

We recently reviewed the case of a 
53-year-old woman complaining of 
nocturnal numbness and tingling in ` 
the hands. Both carpel tunnels were 
decompressed surgically, and the 
symptoms were alleviated. At opera- 
tion, the median nerves were seen to 
be constricted under thickened trans- 
verse carpal ligaments. Later it was 
discovered that the patient's father | 
had similar bilateral signs with weak- 
ness and wasting of the abductor polli- 
cis brevis muscles. At operation, the 
same constrictions as in the daugh- 
ter’s case were found. Ultrastructural 
examination of the ligaments showed 
collagenous connective tissue without 
any evidence of amyloid. 

The reports of Rukavina et al* and 
Malhoudji et al, describing cases of 
Swiss and German families with 
familial earpal syndrome, are well 
known. In these cases, pathologie 
studies showed extensive visceral 
amyloidosis and local amyloid in the 


carpal ligaments. Surgical decompres- 


sion has led to relief of the carpal 
tunnel syndrome in almost all cases. 

In 1975, Danta* repcrted the cases 
of four patients from the same family. 
As in our two patients, at operation 
both median nerves were found to be 
constricted beneath thickened trans- 
verse carpal ligaments that did not 
show any local amyloid infiltration. 

It appears tha: while carpal tunnel 
syndrome among related family mem- 
bers is possible, the incidence of this 
syndrome has not been precisely 
defined in the literature». 

«. M. VALLAT, MD 
Department of Neurology 
«. DUNOXER, MD 
Department of Orthopedies 
Universizy Hospital 
Limoges. France 


1, Massey EW: Fanilial occurrence of meral- 
gia paraesthetica. Arch Neurel 35:182, 1978. 

2. Rukavina JG, Bleck WD, Jackson CE, et al: 
Primary systemic amy loidosis. Medicine 35:239- 
334, 1956. 

3. Malhoudji M, Teasdall RD, Adamkiewicz JJ: 
The genetic amyloidcsis with particular refer- 
ences to hereditary neuropathy amyloidosis type 
Il. Medicine 48:1-37, 1939. 

4. Danta G: Familial carpa! tunnel syndrome 
with onset in childheod. J Neurol Neurosurg 
Psychiatry 38:350-355, 1971. 
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Major Problems in Neurology-Pituitary and 
Parapituitary Tumours, by John Hankinson and 
Banna, 217 pp, 115 illus, Philadelphia, WB Saun- 
ders Co, 1976. 


Professor John Hankinson and Dr 
Mohamed Banna have compended an 
excellent review of pituitary and 
parapituitary problems. This book is 
particularly informative because of 
the authors’ extensive clinical expe- 
rience and unique examination of 
controversial aspects of tumor diagno- 
sis and therapy by other authors in 


radiation therapy, endocrinology, and’ 


neuro-ophthalmology subspecialities. 
The introduetory chapter empha- 
sizes sellar and parasellar clinieal 
anatomy with detailed discussions of 
optie nerve and chiasm vascular sup- 
ply and anatomical variations, corre- 
lating the anatomy with visual field 
defects commonly associated with 
abnormality in this locale. The symp- 
toms and signs of sellar and parasellar 
tumors are discussed in the context of 
tumor pathophysiology and thus re- 
sult in a clinieally useful differential 
diagnosis of both the common and 
rare entities that oceur with parasell- 
ar symptoms. Subsequent to review- 
ing regulatory hypothalamie control 
of pituitary hormone secretions, the 
authors provide a concise discourse for 
endocrine evaluation of those disor- 
ders concerned with pituitary hor- 
mone overproduction and deficiency. 
The endocrine chapter that includes 
management of pituitary hormone 
deficiencies, condensed into 19 pages, 
is especially valuable to the physician 
concerned with pituitary disorders, 
Detailed ocular abnormalities asso- 
ciated with sellar and parasellar 
tumors in a large personal series are 
similarly presented in a cohesive and 
informative treatise. The radiograph- 
ic findings associated with pituitary 
and parapituitary lesions are clearly 
illustrated, with special reference to 
subtle changes of the sella turciea, 
both pathological and physiological. 
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Advantages, limitations, and indica- 
tions for diagnostie angiography, 


pneumoencephalography, isotope 
brain sean, and computerized tomog- 
raphy are emphasized. The authors 
include radiographie abnormalities of 
extracranial pathologic conditions 
that may mimie the signs of intra- 
cranial tumors. Indications, advan- 
tages, and disadvantages of intra- 
cranial and extracranial transsphenoi- 
dal surgical approaches to these 
tumors are diseussed. Results of 
surgery are limited to the analysis of 
parapituitary signs exclusive of post- 
operative pituitary hormone status. 
The authors emphasize the impor- 
tance of pituitary hormone levels to 
evaluate effectiveness of radiation 
therapy for pituitary tumors. 

The book is well referenced and will 
be a valuable reference for any physi- 
cian, irrespective of specialty, con- 
cerned with the diagnosis and man- 
agement of pituitary and parapitui- 
tary abnormalities. 

Joux C. VaxGiLbER, MD 

Division of Neurosurgery 

University of Iowa Hospitals 
and Clinies 

Iowa City, TA 52242 


Wemicke’s Works on Aphasia: A Sourcebook and 
Review, edited by Gertrude H. Eggert, 45 DM, 
with illus, The Hague, Mouton Publishers, 1978. 

This is a most weleome book and the 
author is to be commended on a useful 
collection of translations of Wer- 
nicke’s major works. Preceding the 
translations that comprise more than 
two thirds of the volume, there is a 
biographical sketch of Wernicke and a 
discussion of his contributions to 
aphasia. The volume is well produced 
and is illustrated with many of 
Wernicke’s own diagrams. No price is 
quoted for the US market, but for 
those interested in the aphasias and 
kindred disorders this will be an 
indispensable book. 

ANTONIO R. Damasio, MD 
lowa City 





Rabies: The Facts, edited by Colin Kaplan, 116 
pp, 12 illus, $5, New Yerk, Oxford Uriversity 
Press, 1977. 

Rabies continues to be a timely 
subject, even though human infection 
caused by this virus is now infre- 
quently seen by most physicians. This 
review of the disease consists of seven 
chapters compiled by eight contribu- 
tors. 

The audience the bock is intended 
to reach is not entirely clear, although 
the pleasing writing style makes for 
enjoyable reading regardless of one's 
scientific background. The authors 
have attempted to define medical 
terms to enable comprehension by 
readers without detailed medical 
knowledge. At the same time, the 
material is covered in sufficient detail 
that it can serve the needs of physi- 
cians who desire to understand the 
worldwide dimensiens peculiar to this 
disease. 

To this reviewer, the most valuable 
features of this book are the historical 
comments, the descriptions of the 
epidemiology of the disorder, and the 
diseussion of the dilemmas of the 
control methods of animal rabies in 
various countries. Particularly useful 
is the sixteen-page chapter that vivid- 
ly deseribes the symptomatic expres- 
sions of rabies in different animals. 
This is information directly applicable 
to the practice of medicine but not 
otherwise readily available te most 
physicians in standard texts. 

The book can be summarized as one 
that puts the problem of rabies into 
global perspective and reminds the 
scientific community of the lingering 
danger of a disease awaiting its 
chance to surface should contrel mea- 
sures be weakened. It is concise, well 
written, authoritative, and inexpen- 
sive. I recommend it to anyone who 
desires to know mere about rabies in 
animals or man than is to be found in 
the conventional medical textbooks. 


WiLLiAM E. RELL, MD 
lowa City 
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The clinical manifestations of pin- 
ealomas are reviewed, with emphasis 
on oeular signs accompanied by good 
anatomicopathological correlation of 
central neural pathways responsible 
for such abnormalities. The authors 
stress not only the common disorders 
such as upward gaze paralysis, abnor- 
mal pupillary reflexes, and ocular 
convergence, but earlier more subtle 
eye signs and uncommon findings. 
This section is referenced in detail 
with clarifying illustrations to help in 
understanding difficult eoncepts. 

Endoerine abnormalities associated 
with pineal tumors are discussed in 
depth, with emphasis on the asso- 
ciated hypothalamic disturbances. The 
authors review mammalian pineal 
endocrine funetion and point out the 
hazards of extrapolating animal data 
to humans. The relative value for the 
diagnosis and the differentiation of 
pineal tumor type using computerized 
tomography, angiography, and pneu- 
moencephalography is well presented, 
with emphasis on the radiological 
anatomy of the pineal and adjacent 
tissue. 

There is a thoughtful surgical and 
radiation therapy discussion by the 
authors that dissects the diagnostic 
characteristics that suggest those tu- 
mors of the pineal region that may be 
amenable to surgery versus those that 
are better treated with irradiation. 
Both the literature review and the 
authors' experience with those tumors 
substantiate their arguments. 

In summary, this monograph of 
pineal tumors with its more than 50 
illustrations is a valuable addition to 
the clinician and investigator con- 
cerned with this entity. 

JonN C. VANGILDER, MD 

Depzrtment of Surgery, 
Neurosurgery 

University of Ilowa Medical School 

University of Iowa Hospitals 

lows City, IA 52242 


Chemotherapy of Herpes Simplex Virus Infec- 
tions, edited by J. 5. Oxford, F. A. Drasay, and J. 
D. Williams, 137 pp, 26 illus, $9.35, New York, 
Academie Press Ire, 1977. 

With the clarification of the spec- 
trum of herpes simplex infections in 
man and the improvement in diagnos- 
tic measures for herpes simplex 
encephalitis, greater attention is now 
being given te specific antiviral drug 
therapy for these conditions. 

This soft-ecvered volume includes 
17 papers, in a total of 137 pages, that 
describe accurately and succintly the 
current state of knowledge of the 
various pharmacologic agents avail- 
able for treatment of herpes simplex 





infections. Two contribatiens are pri- © 


marily of clinical interest, one of 
whieh surveys the varous forms of 
human infection with -his virus and 
the second of which describes treat- 
ment of herpes simplex encephalitis. 
The clinical manifestations of the 
different types of heroes infections 
are nicely summarized i1 brief fashion 
by MacCallum and Patteson. The 13 
illustrations in this chapter are of 
excellent quality and are representa- 
tive of the discussion. The short paper 
on treatment of herpes encephalitis 
reviews the drugs used :n the past and 
at present for this illness and provides 
the clinician with fundamental con- 
cepts regarding the mechanisms of 
action and the toxic eTects of these 
drugs. Some would take issue with the 
authors’ endorsement of the use of 
corticosteroids for brain swelling as- 
sociated with this infection. 

The chapter on animal infections 
caused by herpes virus s a refreshing 
summary that provides perspective 
that is not otherwise readily available 
and it incudes a number of appro- 
priate and recent references. Many of 
the other papers in the monograph 
deal with the chemistrr and pharma- 
cology of antiviral drugs. The infor- 
mation provided is current and au- 
thoritative, but is pitceh»d more to the 
level of the virologist or the clinical 
pharmacolegist than to the clinical 
neurologis:. 





WitLiAM E BELL, MD 
Departmert of Pediatries 
University of lowa Hospitals 
lowa City, IA 32240 


Skull, Spine and Contents: H. Clinical Aspects, vol 
6, in Progress in Pediatric Radiolegy, edited by 
H. J. Kaufmann, 304 op, 162 llus. $71.75, Basel, 
Switzerland, $ Karger, 1978. 

This bock is a welcome addition to 
the field o? pediatric radiology, espe- 
cially pediatric neuroradiology. It ful- 
ly complements volume 5, which dealt 


with procedures and indications in 


pediatric neuroradiology. Dr Kauf- 
mann anc associates have lucidly 
presented elinical aspec:s without bur- 
dening the reader witk a voluminous 
text. 

The topies covered are craniosynos- 
tosis, asymmetry of the skull, me- 
ninges, intracranial calcifications, iù- 
tracranial and intraspiral tumors, and 
computed tomographic 'CT) scanning. 
Each chapter spells out the embryolo- 
gy, pathophysiology, ard approach to 
evaluation of the problem. Exception- 
al sections are those dealing with 
eraniosynostosis, intracranial and in- 
traspinal tumors, and CT scanning. 
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tions with up-to-date techniques is 
excellent. 

An attractive feature of the text is 
the special article on treatment by 
shunts and its complications. The 
illustrations are well marked to guide 
the reader through the maze of plumb- 
ing in problem children with long- 
standing hydrocephalus. Although the 
book is aimed at the pediatric and 
general radiologist, it is recommended 
to the pediatric neurologist and neuro- 
surgeon. 

ARNOLD H. MENEZES, MD 
Division of Neurosurgery 
University of Iowa 
Hospitals and Clinics ` 
Iowa City, IA 52242 


Increased Intracranial Pressure in Children, ed 2, 
by William E. Bell and William F. MeCormick, 
485 pp, 196 illus, $30, Philadelphia, WB Saunders 
Co, 1978. 

This text by Drs Bell and MeCor- 
mick was first published in 1972 and 
has become an important reference 
source for medical students, pediatri- 
clans, and trainees in the various 
neurological disciplines. Since publica- 
tion of the first edition, major 
advances have been made in our 
understanding of cerebral metabo- 
lism, cerebral blood low, CSF dynam- 
ics, management of several clinical 
entities including Reye's syndrome, 
and so forth And the advent of 
eomputerized tomography (CT) has 
revolutionized our approach to the 
many neurologieal diseases associated 
with increased intracranial pressure. 
Hence the need for a second edition of 
this text. The authors have effectively 
expanded the various chapters by 
including more recent contributions to 
our understanding of each subject and 
appropriate descriptions of CT scan 
abnormalities. 

The text retains its origina! format. 
It is divided into three parts. The first 
‘generally deals with the concepts of 
intracranial pressure in children; the 
second deals with the major nontu- 
morous causes of increased intracrani- 
al pressure in childhood; and the third 
deals with intracranial tumors in 
childhood. The three sections are 
generously illustrated with pertinent 
representations of various clinical dis- 
orders, including hydrocephalus, pseu- 
dotumor cerebri, lead encephalopathy, 
head trauma, metabolic and infectious 
states, and tumors. The third section 
on intracranial tumors is especially 
well written and illustrated. Each 
section provides a comprehensive 
overview that frequently begins with 
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The quality of radiographic reproduc- - 


that complements this first report 
with an eclectic review of the impor- 
tant contributions that have appeared 
in the ensuing medical literature. 
Each discussion reflects the broad 
experience of the two authors and 
provides some very practical informa- 
tion for the medieal student and house 
officer who is learning about or is 
confronted with a child suffering 
from increased intracranial pressure. 
The authors also ciscuss several disor- 
ders that give rise to headaches not 
associated with intracranial hyperten- 
sion. Perhaps the only approach with 
whieh one might take issue is the 
management of childhood migraine. 
The authors do not consider the value 
of anticonvulsants or tricyclic antide- 
pressants in the treatment of mi- 
graine headaches, instead, they prefer 
the use of the ergotamine prepara- 
tions. The authors earefully describe 
the proper teehniques for lumbar 
puncture and subdural paracentesis, 
all of which is illustrative of the care- 
ful and practical detail that is sprin- 
kled throughout this text. 

The second edition of Increased 
Intracranial Pressure in Childhood is 
highly readable and informative. It is 
recommended reading for all students 
of pediatric neurclogy. 


DarRYL C, DeVivo, MD 
Departments of Pediatrics 
and Neurology 
Columbia-Presbyterian Medieal 
Center 
New York, NY 10032 


Handbook of Neurelegic Emergencies, by Des- 
mond O'Doherty and Joseph L. Fermaglich, 344 
pp, 82 illus, $10, Flushing, NY, Medical Examina- 
tion Publishing Co Ine. 1977. 

The authors of this plastic-bound, 
pocket-sized volume "...are writing 
for the non-neurologist with whom 
the initial contact is likely to be 
made,’ and include as an emergency 
“any condition which can be modified 
by prompt action.” The book is writ- 
ten in an engaging and chatty style, 
somewhat like the recerding of a clini- 
cian standing at the bedside and 
speaking to the neophytes gathered 
around. The errers of the bedside 
discussion, leaving out details because 
the audience is presumed to already 
know them, are also found here. This 
might be forgiven in writing for 
neurologists but not in a book 
intended to serve as a sole informa- 
tion source for nonneurologie practi- 
tioners confronted by difficult cireum- 
stances. 

A failure to provide adequate back- 


the seminal report on the subject and — 









ground for some o? the recommenda- 
tions is exemplified by the diseussion 
of treating status epileptieus by 
giving 250 mg of phenytoin intrave; 
nously "at once.” If the audience 
interprets this as using the intrave- 
nous push technique, a neurologic 
emergency may become a cardiac 
one. 

The book describes many conditions 
varying in relative degrees of emer- 
gency, and many of the truly treatable 
emergencies are understressed. Here 
one gains no feeling for the «ritieal 
need to rapidly diagnose anc treat 
cranial arteritis or cerebellar hemor- 
rhage. Optic glioma, certainly a horri- 
ble and distressing condition but one 
seldom occurring as an emergency, is 
given more space than either of 
these. 

Neural decompressior illness and 
air embolism, both assuredly emer- 
gencies, are not discussed, although 
spinal syphilis and rat bite fever are 
covered. A brief chapter on cerebral 
death serves as a good summary for 
the nonneurologist. A section on 
neurologie bladder emergencies is 
especially welcome and the diseussion 
of drug-induced urinary retention, if 
it keeps this frequent and often 
misdiagnosed condition from devel- 
oping in even one patient, is werth all 
the authors’ efforts. Brief discussions 
of the principles of examination and 
localization in comatose, weax, and 
dizzy patients are included. 

One does find many things in this 
book that are not easi.y found else- 
where, such as a description of the 
distribution of petechiae that follow 
generalized seizures. Included are 
some useful pearls, like the fact that 
Librax contains a bromide. Bu: there 
are distressing errors. Eromo-Seltzer 
is said to contain bromide, but has not 
for many years. The description of 
decerebrate posture is reversed. Hys- 
terieal tubular fields are said to 
increase as the distanee from the 
examiner increases. Several of the 
pietures in the book are so poorly 
reproduced as to be unrecogrizable. 
There are more than the usual number 
of typographical errors. 

I believe that those already experi- 
enced in clinical neurology might 
enjoy portions of this book and will 
not be mislead by those parts of it that 
are erroneous or not fu.ly clear, but I 
cannot recommend it to the nonneu- 
rologists for whom it is written. 


Bruce H. Peters, MD* 

The University of Texas 
Medical Branch 

Galveston, TX 77550 
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Calendar of Meetings 









ictel, Boston 











June 













The Third 





July 
= 8 < gery, Paris. 





wanguage and Communication in the Elderly, Colonnade 


BG < Gnsernational Peptide Symposium, Bethesda, Md 
; Jearosurgical Society of America, White Sulphur Springs, 


"he Ninth International Symposium on Cerebral Blood Flow 
and Metabolism, Tokyo | 

‘International Symposium on Multidisciplinary Aspects of 
. Brain Tumor Therapy, Lake Garda, Brescia, Italy 

. The Annual Congress of the Argentine Neurosurgical Asso- 
 &aiion, Santa Fe, Argentina | 

T Industrial 
. €ongress, Prague, Czechoslovakia 

European Society for Stereotactic and Functional Neurosur- 


and Environmental Neurology 


. Symposium on Contemporary Clinical Neurology, Vander- 
Bl. University School of Medicine, Palmetto Dunes Hyatt 
.. Resort, Hilton Head Island, SC 
— International Congress of Sleep Research, Tokyo 
1 Satellite Meeting on Neural Peptides, The International 
< Society for Neurochemistry, Brescia, Italy 
The Seventh Meeting of the International Society for 
 Keurochemistry, Jerusalem 


logical Surgery of Montefiore Hospi- 


ternational symposium en pol ide 
hormones will be held at Johns 

Hopkins Medical Institution on July - 
11-13. For informatior contact Ed- 
ward G. Bassett, PhD, Miles Laborato- 
ries, Ine, PO Box 40, Elkhart, IN 
46515. | 


NRSA Tax Refunds.—National Re- 
search Service Award (NRSA) recipi- 
ents may be eligible for refunds of 
taxes paid on NRSA income since 1974. 
and may have reduced :ax liability in 
1978 and 1979 as a result of changes in. 
the tax law. Section 161(b) of the 
Revenue Act of 1978 (PL 95-600) 
specifies that an NRSA is to be 
treated as a scholarship or fellowship |. 
grant, reversing IRS ruling 77-319. 
(September 1977). E 


Facial Pain Symposium.—The De- 
partments of Neurology and Neuro- 





tal and Albert Einstein College of 
Medicine will sponsor a symposium on 
facial pain on July 1-3 at Smugglers’ 
Notch, Vt. For information contact Dr. 


 Arnual Meeting of the American Electroencephalographie 
Society, Marriott Hotel, Atlanta 

 jasernational Symposium on Cerebral Circulation, Paul 
< Sabatier University, Toulouse, France 

International Congress of Neurotoxicology, Villa Ponti, 
= Biumo Superfore, Varese, Italy 


Mark W. Green, Montefiore Hospital, | 
111 E 210 8t, Bronx, NY. A E 





New Developments in Neurosci- n 
ences.—The Departmen: of Neurology 
















E Hotel, St Louis 




















26-30. 
australia 


EEG Sympo-ium.—The Hans Berger 
Day EEG Symposium will be held May 
21-22, 197. For information contact 
Departm 7 Neurology, MCV Sta- 
tion, Box 593, Richmond, VA 23298. 










HE -A Classified Bibliogra- 
J. kein Penry announces 
‘of a new publication of 





ted ttle subject index 
and an author index, 


3i 36, May 1979 


3 o . Futon Society Symposium on Neuropeptides in the Brain, 
American Neurological Association, Chase Park Plaza 


. American Association of Electromyography and Electro- 

:  e«cagnosis, New Orleans | 

1-22. ` Armnual Meeting of the Congress of Neurological Surgeons, 
| | €aesar's Palace, Las Vegas mE 

nual meeting and special course, Southern EEG Society, 

` Xentelecne Hotel, New Orleans 

“SVU Latin American Congress of Neurosurgery, Buenos 


.Seeond International Child Neurology Congress, Sydney, 


both eross-referenced to the classified 
bibliography. It is a resource of 
substantial value to investigators and 
clinicians and is available free from 
the Office of Scientific and Health 
Reports, NINCDS, NIH, Bldg 31, 
Room 8A06. Bethesda, MD 20014. 


Daniel A. Pollen, MD.—Dr Pollen 
will become chairman of the Division 
of Neurobiology at the Barrow Neuro- 
logical Institute in Pheenix, Ariz, in 
July 1979. He is currently at Massa- 
chusetts General Hospital. 


of the Medical College cf Virginia will - 
sponsor a postgraduate course on July 
26-29, 1979: at the Sberaton Beach Inn, 
Virginia Beach, Va. Fcr information 
contact Ms Glenda Snew, MCV Sta- 
tion, Box $1, Richmond. VA 23298... 


Congress of Neurological Surgeons.— 
The congress of neurological surgeons 
held its 28th annual meeting in Wash- 
ington, DC. The following officers are - 
announced: president, David L. Kelly, | 
Jr, Winston-Salem, NC; president- . 
elect, Robert H. Wilkins, Durham, NC; 
vice-president, S. J. Peerless, London, 
Ontario; seeretary, Edward R. Laws, 
Jr, Rochester, Minn; treasurer, Ed- 
ward F. Downing, Savannah, Ga. — 

The Resident Award for 1978 was 
presented to Martin G. Luken IIl, 
from New York. 









XVHith Latin American Congress of 
Neurosurgery.—The 18th Latin Ameri- 
ean congress of neurosargery will be 
held in Buenos Aires Nov 11-16, 1979. 


For information contact President, Dr _ 


José Benaim. Coronel Diaz 2295 2? A, 
1425 Buenes Aires, Argentina. 
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Board of Psychiatry and Neurology.— 
The following were certified by the 
Board after its examination in Bos- 
ton, Nov 6-7, 1978. 


Neurology 


Acharya, Ranjit V., Thorndale, Penn 

Adornato, Bruce T., Palo Alto, Calif 

Avin, Brian H., Silver Spring, Md 

. Batipps, Michael E., Silver Spring, 
Md 


- Bernat, James L., White River Jct, 

! Vt 

Boor, John W., Wallingford, Penn 

. Breuer, Anthony C., Shaker Heights, 

Ohio n 

.. Brush, John J., Richmond, Va 

. Caroscio, James T., New York 

-.-. Carter, John E., Wakefield, Mass 

- Chandar, Krishan, Solon, Ohio 

© Chew, Donald L., Niagara Falls on 
Canada | 

Clark, Arthur W., Baltimore 

Clark, Christopher M., Philadelphia 

Davenport, John G., Columbia, Mo 

Desai, Bindu T., Oak Park, Ill 

Dichter, Mare A., Needham, Mass 

Donaldson, James O. III, West Hart- 

' ford, Conn 

> Edwards, Keith R., Bennington, Vt 

Ehrenberg, Bruce L., Boston 

Garriott, David K., Kingsport, Tenn 

_ Goodkin, Donald E., Burlington, Vt 

- Gotthelf, Michael E, Fitchburg, 

- Mass 

Grotta, James C., Andover, Mass 

Gupta, Giriwarlal, Cornwells Hts, 
Penn 

Hazelrigg, Robert L., Toledo, Ohio 

Hier, Daniel B., Boston 

Ho, Sam U., Chicago 

Holub, Richard F., Albany, NY 

Howieson, John, Portland, Ore 

Humphreys, Ensley, New York 

Jerrett, Steven A., Norwalk, Conn 

Kamath, Voderbet C., Elmira, NY 

Katz, Myles M., Forest Hills, NY 

Kessler, John A., New York 

Laureno, Robert, Rockville, Md 

Lechtenberg, Richard, New York 

Lichtenfeld, Peter J., Great Neck, 
NY 

Lieberman, Bryan, Attleboro, Mass 

Lipsius, Bruce D., Bradford, Mass 

Luban, Norman A., Chevy Chase, Md 


.. Lusons, John, Bronxville, NY 


Martinez, Robert D., Lafayette, La 
. Matthew, Elizabeth, New York 
^A. Mayeux, Richard, New York 


;.. Mitsumoto, Hiroshi, Cleveland 


Moore, George R., Kingston, Ontario, 
Canada 

Mordes, Marvin, Pikesville, Md 

Mounayer, Sami, Royal Oaks, Mich 

Newman, Steven E., Bethesda, Md 
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International Peptide Symposium.— 
The Intramural Program of the 
NINCDS will sponsor an Internation- 
al Symposium, “The Role of Peptides 
in Neuronal Funetion,” on May 7-9, 
1979, at the National Institutes of 
Health, Bethesda, Md. The first day 
will include presentations on the anat- 
omy and physiology of peptidergic 
neurons, as well as on the synthesis 
and secretion of peptides. The second 
day will begin with a discussion of 
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de-mediated communication in — 
ous system, followed by 

reviews of the neurobiology of specific 
peptides, including angiotensin, neu; 
rotensin, somatostatin, substance P, 
vasoactive intestinal peptide, luteiniz- 
ing hormone, releasing hormone, thy- 
rotropin-releasing hormone, olfactory 
system peptide, bag cell hormone, and 


 neurodepressing hormcne. The final 


day will be devoted to the pharmacol- 
ogy, physiology, and potential clinical 
application of opioid peptides. Contact 
Dr Jeffery Barker or Dr Thomas 
Smith, Bldg 36, Room 2C02, National 
Institutes of Health, 9000 Rockville 
Pike, Bethesda, MD 20014; or tele- 
phone (301) 496-2414. 


Vocal Pathology Conference.— A con- 
ference on the assessment of vocal 
pathology will be held at the National 
Institutes of Health, Bethesda, Md, on 
April 16-17, 1979. Sponsored by the 
NINCDS Communicative Disorders 
Program, the conference will encom- 
pass a review and discussion of vari- 
ous methods of studying laryngeal 
function during phonation. Methods 
for assessing normal and pathologie 
function will be considered. Progress 
in this field has been impeded by a 
lack of common methods. Develop- 
ment of accurate means of assessment 
will require collaboration among oto- 
laryngologists, speech pathologists, 
and speech scientists. 

Topies will include structure of the 
voeal cords, phonatory and respiratory 
functions of the larynx, maintenance 
of phonatory vibration, computer sim- 
ulation of laryngeal structure and 
funetion, and fiberoptie, electromyo- 
graphic, airflow, aceustie and laryngo- 
graphic assessment of  phonatory 
function. The proceedings will be 
published. Contact Dr Christy Ludlow, 
Communicative Disorders Program, 
NINCDS, Room 1C14, Federal Build- 
ing, National Institutes of Health, 
Bethesda, MD 20014: or telephone 
(301) 496-5061. 


Second Diabetic Neuropathy Pam- 
phlet Published.—A new pamphlet, The 
Diabetic Neuropathies, is available 
free in small quantities from the 
NINCDS. Intended for patients and 
families, the pamphlet describes dia- 
betic neuropathy symptoms in lay- 
man's terms and suggests practical 
methods for copmg. Contact the 
Office of Scientific and Health Re- 
ports, NINCDS, Bethesda, MD 20014. 
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most migraine patients^ 


in migraine complicated by 
tension and Gl disturbances 
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tion process “bursts” the tablets apart so that digestive juices 
have unhindered access to the active ingredients—providing 
quick-release medication 
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An early stage in the migraine episode—constrictec cerebral 
arteries impair blood flow and evoke the warning aura. Taken 
now, Wigraine can often abort the attack before the onset of 
painful headache. 
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Actual photos show total disintegration of Wigraine tablet in 
digestive juice in only 18 seconds (range 8"-32": average 18")." 
In the same test, other well-known migraine tablets take as long 
as 24 minutes and more. 





Tested in USP disintegration apparatus. Data on file, Research Department, Organon Inc. 
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should be provided when pertinent. Illust-ations should 
preferably be in a proportion of 12.5 x 18 em (5 x 7 
inches). 

Àn experienced medieal illustrator should be employed 
whenever possible for the preparation o^ all artwork. 
Template lettering or preset type is preferred to hand- 
lettered labels. If halftone artwork with labels is submit- 
ted, affix type and leaders to a clear acetzte overlay 
registered to the base drawing. Labels and leaders should 
be applied direetly to the drawing board surface if the 
artwork consists only of line ink teehnique. 

Illustrations in full color are accepted for publication if 
the editors believe that color will add signiccantly to the 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printing color illustrations, 
the remainder to be borne by the author cr his sponsor. 
After deducting the ARCHIVES contributier, the author's 
share is $215.00 for up to six square-finished illustrations 
that can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed te the author at 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not serd color prints 
unless accompanied by origina! transparencies. All trans- 
parencies should be carefully packed and sent with the 
manuscript. 

Legends.— Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length sheuld be limited 
to a maximum of 40 words. 

Photographic Consents.-A letter of consent must 
accompany all photographs of patients in which a possi- 
bility of identification exists. It is not sufficient to cover 
the eyes to mask identity. 

Acknowledgments.— Illustrations from other Sdblicstions 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of journal or book, 
volume number, page(s), month, and year. The publisher's 
permission to reprint should be submittec to the ARCHIVES 
after the manuscript has been formally accepted. 

Statistical Review.—Manuseripts containing statistical 
evaluations should include the name and affiliation of the 
statistical reviewer. 

Tables.—Each table should be typed double-spaced, in- 
cluding all headings, on a separate sheet cf 22 x 28 em 
(8o x ll-imch) paper. Do not use larger size paper. If a 
table must be continued, use a second sheet and repeat all 
heads and stubs. Each table must have a tit.e. 
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"Taken at the first warning of migraine, Ergostat* Sublingual Tablets 
(ergotamine tartrate tablets) are effective. Since headache is aborted with ergotamine 
in about 90% of all attacks, it is not surprising why it is the drug of choice for severe 
migraine. Sublingual Ergostat reduces the potential for GI upset, yet ensures direct and 
rapid absorption. Low cost, agreeable mint taste and sublingual dosage form make 
Ergostat not only convenient, but pleasant to take anytime, anywhere without 
water. Ergostat is nonnarcotic, so it is safe and effective with 
repeated use when recommended dosages are not exceeded: 


Stops migraine right at the start. 
argostat 


otamine tartrate tablets) 
2-mg Sublingual Tablets 


PARKE- DAVIS "See prescribing information for limitations on dosages. 
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_ Ergostat 


(ergoramine tartrate tablets) 
2-mg Sublinguai Tablets 


DESCRIPTION Eaen sublingual tapiehcontains 2 mg 
ergotamine tartrate 


ACTIONS E gotarmme :s an alpha-adrenergic blocking 
agent with a direct stimulating effee: on the smooth muscle 
of peripherakand crania! blood vessels and produces 
depression C central vasomotor centers. Ergotamine also 
has the properties c? a serotonin amtagonist. 

Ergostat (ergotaminetartrate tabiets) exerts a Jirect 
effect on craaial blcod vessels, causing vasoconstriction, 
with concomitant decrease in the paisations procably 
responsible fr migraine and other vascular heacache 
symptoms. Ergoste: is thus generaily considered to be a 
specific agert for therapy in this condition. 

Because ergotarsine:*s a nonnarcotic, it avoids the dan- 
gers inhererr with rapeated use of narcotics in the treat- 
ment of freqeent migraine attacks. 


INDICATIOBS Vaseuler headaches. such as migraine and 
cluster headache (Mstaminic cephalaigia). 


PFECAUTIGNS Avoid prolonged sdrinistrationor dosage 
in excess of hat rexommended because of the danger of 
ergotism anc gangrene 
CONTRAINDICAT ONS Contrainc:ceted in sepsis, occlu- 
siv2 vascula disease (thromboanaiitis obliterans, luetic 
arteritis, severe arteriosclerosis, ceromary artery disease, 
thrombophleoitis, Raynaud's disease), hepatic disease, 
renal disease, sevese pruritis, hypecension, and preg- 
nancy. Hype-sensi&vity-to ergot alkaicids. 


ADVERSE FEACTIONS When prescribed in correct dos- 
age in the atsence of contraindicatons, ergotamine is a 
safe and use'ul drum; few serious complications have been 
reported from its use in the migraine syndrome. Unpleasant 
side effects which may oecur incluee nausea anc vomiting, 
diarrhea, weaknessin the legs, muscle pains in the 
extremities, sumbness and tinglinq@of fingers and toes, pre- 
cordial distress ancpain, and transsent tachycardia or 
bradycardia. Localized edema anciching may occur in the 
rare sensitive patiest. Side effects areusually not such as to 
necessitate mterruptiomof therapy 


DOSAGE AND ADMINISTRATION A) efforts should be 
made to initiate thesapyas soon aspossible after the first 
symptoms o the atfackeare noted, secause success is 
preportional'o rapisity of treatmer:, and lower cosages will 
be effective .At the "rst sign of an &tack, or to relieve the 
symptoms œ the fus-blewn attack, one sublingual tablet is 
placed unde the tongue- Another sublingual tabiet should 
be-placed under the tongue at half our intervals thereafter, 
if necessary for a total of three tabists Dosage must not 
exceed three table*s in any 24-hour period. Limit dosage to 
not more then 10 mg inany one week. 


HOW SUPPLIED M0071-0111-13 Ergestat (ergotamine tar- 
trate tablets. Sublimgua! Tablets, 21g, each in an individual 
foii pouch, with twcestrios of 12 pouches packaged in a 
plastic vial. TH 
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1. Brazeau P: Oxy»ocics: Oxytocir. orostaglancins, and 
ergot alkeoids, im Goodman LS: Gilman A (eds): The 
Pharmacelogice: Basis of Therapeutics, ed 5. New York, 
Macmillar Publishing Co, Inc, 1975. pp 867-830. 

2. AMA Departmer: of Drugs: AMA Drug Evaluations, ed 3. 
Littleton, Mass, "ub'ishing Sciences Group, inc, 1977, pp 
358-359 
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The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


e Responsibility of the Clinician 
in the Transfusion Service 

* Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 


Order Department OP-267 S/J 
American Medical Association 

535 N. Dearborn Street 

Chicago, IL 60610 


Please send .  copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. 

Name 

Address Nc 
City 


Sila uic. | Zip 


Neuromuscular Disease Fel- 
lowship with emphasis on 
electrophysiological diagno- 
sis of neuromuscular disor- 
ders, clinical and laboratory 
investigation in myasthenia 
gravis. Large patient service, 
muscle histochemistry labo- 
ratory. To begin July 1979. 


For information: 


Thomas R. Swift, M.D. 
Electremyography Laboratory 
Department of Neurology 
Medical College of Georgia 
Augusta, Georgia 30901 
(404) 828-2681 


POSITION 
AVAILABLE 


The Department of Neurolo- 
gy of the University of 
Oregon Health Sciences Cen- 
ter in Portland, Oregon, has 
a full-time academic posi- 
tion available June 1979. 
The position is for assistant 
to ful-professor rank, de- 
pending upon training, expe- 
rience, and productivity and 
involves active participation 
in patient-care, teaching, 
and clinical research, partic- 
ularly in the activities of the 
NINCDS-supported Compre- 
hensive Stroke Center of 
Oregon. 

For information, write or call 
Frank M. Ya:su, M.D., Profes- 
sor and Chairman, Department 
of Neurology, University of 
Oregon School of Medicine, 
Portland, Oregon 97201. (503) 
225-7772. The University of 
Oregon is an affirmative action 
and equal opportunity em- 
ployer. 
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Mysoline (primidone)...a highly eff: ctive - 
choice for osychomotor seizure control. 


The psychomotor seizure state may prove difficult to control. 
Among the major anticonvulsants, MYSOLINE (primidene)has = > 
emerged as an effective first-line agent in the control o! psychometor 
seizures: a view based on more than two decades of experience and- 
shared by a number of leading neurologists.? *"7 This positive NN 
estimation of MYSOLINE efficacy is reflected in Forster s° clinical - 
impression o? anticonvulsant response: 
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Clinical impression MYSOLINE Hydantoinates — Barbiturates . 
of anticonvulsant primidone) {phenytoin} (phenobarbital 
response in [v o Muse use poc dd eidueteepese o dct 
epilepsy | 
+ +++ düanotes best response Adapies from Forster, E M: 5 


Multiple anticonvulsant properties- 


may help account for Mysoline efficacy. _ 
Both MYSOL NE metabolites —PEMA (phenylethylmalonamide) and . 
ohenobarbital—have anticonvulsant activity, as does primidone itself. 
In psychomotor epilepsy MYSOLINE is a ug of choice, while pheno- 
barbital is considered to be of little value.? | A erc l 








Please see next page for prescribing information. 





consider it first 


for control of 
\Otor seizures. 


(complex partial*) 
“Modified terminaiogy from the international Classification 
ot Epfeote Sewures 4 





Consider it first 
ror grand mal, focal and 
psychomotor seizures 


MYSOLINE 


te 


Initial dose in patients eight years and older: 250 mg 
daily at bedtime 


BRIEF SUMMARY 

(For full prescribing information, see pac Kage circular.) 
MYSOLINE* 

Brand of PRIMIDONE Anticonvulsant 


ACTIONS: MYSOLINE raises electro- or chemoshock seizure threshocids 
or alters seizure patterns in experimental animals. The mechanism(s) 


of primidone's antiepilepfic action is not known 

Primidone per se has anticonvu'sant activity as do its two metabolites 
phenobarbital and phenylethyimalonamide (PEMA). In addition to its 
anticonvulsant activity, PEMA potentiates that of phenobarbital in ex- 
perimental animals 

INDICATIONS: MYSOLINE. either alone or used concomitantly with otner 
anticonvulsants, is indicated in the contro! of grand mai, psychomotor 
and focal epileptic seizures. It may control grand mai seizures refractor 
to other anticonvulsant therapy 

CONTRAINDICATIONS: Primidone is contr: aindicated in: 1) patients 
with porphyria and 2) patients who are h ypersensitive to aheno Darbita! 
(see ACTIONS) 


WARNINGS: The abrupt withdrawal o antiepileptic medication may 
precipitate status epilepticus 

The therapeutic efficacy of a do sage regimen takes several weeks before 
it can be assessed 
Usage in pregnancy: The effect 
and nursing infants are unknown 


S of MYSOLINE in human pregnancy 


Recent reports suggest an association between the Jse of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defac 
in children born to these women. Data are more extensive with respec: 
to diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants: less s systematic or anecdotal 
reports suggest a possible similar association with the use of all knowr 
anticonvulsant drugs 
The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to 
ee definite cause and effect relations| hip. There are intrins 
methodologic problems in obt taining adequate data on dru g teratogen 
ity in humans; the possibilit ly also exists that other factors. e g. genet 
factors or the epileptic condition itself, may be more important than di ug 
therapy in leading to birth defects. The great majority of m other son 
anticonvulsant medication deliver norr nal infants. It is important to noie 
that anticonvulsant drugs should not be disconti inued in patients in whom 
the drug is administered to prevent m: ajor seizures because of the strong 
possibility of precipitati ling status epilepticus with attendant hy poxia and 
threat to life. In individual cases where the severity and rouerg y ot the 
Seizure disorder are such that the removal of medication does not pose a 
Serious threat to the patient, discontinuation of the drug may be consid- 
ered prior to and during g pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus 


The presc ribing physician will wish to weigh these considerations in treat- 
ing or counseling epileptic women of childbeari ng potential 


Neonatal hemorrhage, with a coagulation defect resembling vitamin K 
deficiency, has been described in n ewborns whose mothers were tak ing 
primidone and other anticonvulsants Pregnant women under anti- 


convuisant therapy should receive prophylactic vitamin K: therapy for 
one month prior to, and during delivery 


PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolon ged periods. a com- 
plete blood count and a sequential mi Jitiple analysis-12 (SMA-12) tes: 
should be made every six months 


In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantities. Since 
tests for the presence of primicone in biological fluids are too complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing newborns of 
MYSOLINE-treated mothers be taken as an indication that nursing should 
be discontinued. 
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ADVERSE REACTIONS: The most frequently occurring ear y side 
effects are ataxia and vertigo. These tend to disappeer with continued 
therapy, or with reduction of initial dosage. Occasionally, the f ollowing 
have been reported: nausea, anorexia vomiting, fatigue, hyperirritabilty 
emotional disturbances, sexual impotency diplopia. nystagmus, drowsi- 
ness, and morbilliform skin eri uptions Occasionall persistent or severe 
side effects may necessitate withdrawal of the drug. Megalcblastic 
anemia may occur as a rare idiosyncrasy to MYSOLINE and to other 

a wd o The anemia responds to folic acid without r ecessity of 
discontinuing medication 


DOSAGE AND MI NATIONE The average aduit dose is 0.75 tc 
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5q per ( day Thei 1l dose is 250 mg f iz: J 3 ] are 
added, usually at weekly intervals, to tolerance. or ther if 
ness up tO c ily dc )Ses not exceed) Ing g 2 0 a A typ Ca 10: AQe .: hed le 


tor the introduction of MYSOLINE is 3s f 
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Adults and Children Over 8 Years of Acs 

















ik { V >p na v CK 
2 Omg dail bedtime 50 j 
3rd Week Ith Week 
250 mat ag 250 me Q ] | 
In children unger 8 years of age, maintenance level: are established Dy 
a similar schedule, but at one-ha!f the adult dosage. I! is best to ! egin 


with 125 mg, with gradual weekly increases of 125 ma a day toa daily 
total usually between 500 mg and 750 mg 


In patients already receiving other anticonvulsants MYSOLINE should 
be gradually increased as tre of the other drug(s) is maintained or 
yradual ly decreased. This regimen should be continued un: Satisfac 


tory do: Sage level is achieved for combin:z den or the other medicatior is 
completely withdrawn. When therapy with this product alone is the 
( ae , the transition should not be completed in less than {two weeks 


$ 





MYSOLINE 50 mg Tablet can be used t 2 practical advantace when small 
fractional adji ustments (Upward or downward) may be required. as in the 


4 


following circumstances: for initiation of combination therapy: during 
transfer" therapy; for added protection in periods of stress or stressful 
situations that are likely to precipitate seizures (mensiruation, allergic 


episodes, nolidays, etc.) 

HOW SUPPLIED: MYSOLINE Tablets -No. 430—Each tablet contains 
250 mg of primidone (scored), in bottles of 100 and 1.000. Also in unit 
dose package of 100. No. 431 Eac! 1 tablet contains 50 mg of primidone 
(scored), in bottles of 100 and 500 

MYSOLINE Suspension No. 3850 Each 5 mi (teaspoonful) contains 


290 mg of primidone. in d of 8 fluidounces 


References: 1. Gold, A. P: Pediatrics 53:540 (Apr.) 1974 2. Aird, R. B 
Modern Medicine 35:30 (Aug. 14) 1967.3. Woodbury, D. M., and Fing, E., 
in Goodman, L. S., and Gilman, A. (eds.): The Pharm acological Basis of 
Therapeutics, ed. 5, New York, Macmillan Publishing Co.. Inc., 1975. 

p. 222. 4. Booker, H. E.. in Penry, J. K., and Daly, D. D. (eds ): Advances 
in Neurology, vol. 11, New York, Raven Press. 1975 > 378. 5. Forster, F. M 
Med. Clin. North Am. 47 1579 (Nov.) 1970. 6. Millichap. J. G: N Engl J 
Med. 286:464 (Mar. 2) 1972. 7. Coatsworth. J. J Studies 07 the Clinical 
Efficacy of Marketed Antiepileptic Drugs. NINDS Monograph No. 12, U.S 
Dept. of Health, Education, and Welfare. Public Health service, National 
Institutes of Health, Bethesda, Maryland. 1971 p. 15. 8. Gastaut, H 
Epilepsia 11:102 (Mar.) 1970 
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t rainstem auditory, visual and somatosensory 
i — measurements 


d res y nsa measurements offer the clinician information about the integrity of neural pathways and 

is wast rements are objective their accuracy is not dependent on patient response. Therefore, the 

sar especial ily useful for patients who are uncooperative or unable to accurately describe their 
2 iences beceuse they are infants, retarded, comatose, suffer neurological disorders or are 


Brainstem auditory evoked 
responses use click stimuli to 
determine conductive versus - 
sensorineural hearing loss, to 
detect tumors, demyelinating 
disorders or vascular lesions and 
to help determine brain death. 


Primary neurological applications 
of visual evoked responses include 
optic nerve testing (for multiple 
sclerosis, pituitary tumor or- 
increased intracranial pressure), 
quantification of visual field cuts, 
and monitoring visual function in 
the operating room. 


The applications of somatosensory evoked responses include measuremen: of 
nerve conduction velocities, electromyography, rapid measure of spinal cord 
function in persons rendered unconscious or uncooperative from trauma, 
monitoring spinal cord function in the operating room, definition of clinically 
inapparent lesions in persons suspected of multiple sclerosis and detection: of 
lesions in the cerebral hemisphere. 


1 ‘he resuk a an weaker response measurement is a precise waveform where the elements o! interest are 
a lal encies ame € tudes aes d under ION Stimus POP HON These measured results are | 


x Th a CA- 130 is. a complete portable system including stimulus generators, recording electrodes, 
p irá ue d igna! averaging computer with built-in oscilloscope display including accurate numerical 
resdcu Ebency and amplitude, recorder for permanent records and a convenient equipment cart. 


— NICOLET 
PY = INSTRUMENT 
5225 Verona Road 










F cr cor ‘plete details on the CA-1000 system or to arrange a 
ce onstr ation please phone or write Nicolet. 


CORPORATION. 


Madison, Wisconsin 53711 
Telephone: 608/277-3333 
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_ Reiters, W A, Acoustic Tumor detection with brainstem electric response audiometry. Archives of Otolaryngology, 1977, 103: Bi 187. 
er, J. Auditory brainstem responses in neurological disease. Arch. Neurol. (Chic.), 1975, 32:761-768. 

75 Xisually evoked potentials: Theory, techniques anc clinical applications. Survey of Opthalmology 21(1):18-44. 

T Evoked S ctentials in Man: New Developments (ed. J. E. Desmedt), Clarendon Press, Oxford 1977. 

J Steer A 1977. Sensory evoked potentials in the operating room. Neurology. 27:358. 

94. E Cracoo, R e. Graziani, L. J. 1975. The spinal evoked response in infants and children, Neurology 25.31-6, 














Cafergot PRN is appropriate for 
85% of your migraine sufferers... 


So why should they take 
a beta blocker 
for 365 days a year? 
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o Cafergot is taken only when needed — not when it 
isn't needed (which is most of the time) 


o Unlike beta blockers and some other agents, Cafergot 
is formulated specifically for migraine : 


oO Cost is limited to PRN medication 


1 Unlike beta blockers, Cafergot can be discontinued at 

any time, even abruptly - 

o Side effects are usually mild (see brief summary), the 
patient is spared the problems associated with 

continuous medication E 
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- (ergotamine tartrate and caffeine) tablets, NF 

. fergotamine tartrate and caffeine) supposi- 
 tories, NF 


CAFERGOT® P-B 


. fablets/suppositories 





- indications: CAFERGOT* tablets/supposi- 
tories—to abort or prevent vascular headache. 
CAFERGOT® P-B tablets/suppositories-—1to 
. abort or prevent vascular headache complicated 
by tension and gastrointestinal disturbances. 
.. Contraindications: Peripheral vascular disease, 
 toronary heart disease, hypertension, impaired 
` hepatic or renal function, sepsis. and pregnancy. 
. Hypersensitivity to any of the components. 
. Precautions: Although signs and symptoms of 
. ergotism rarely develop even after long-term 
- intermittent use of the orally or rectally adrninis- 
tered drugs, care should be exercised to remain 
. within the limits of recommended dosage. 
. Adverse Reactions: Numbness and tingling of 
. ingersand tees, muscle pains in the extremities, 
. weakness in the legs. precordial distress and 
pain, transient tachycardia or bradycardia, nau- 
sea, vomiting, localized edema, and itching. 
. Drowsiness may occur with Cafergot P-B. 

. Adult Dosage: Orally —Two tablets at first sign of 
attack: if needed, 1 additional tablet every half hour 
until relieved (maximum, 6 per attack or 10 per 
week). Rectally—One suppository as early as 
` possible in attack; second in 1 hour, if needed 
(maximum, 2 per attack or 5 per week). 
Overdosage: Symptoms include vomiting, 
numbness, tingling. pain and cyanosis of the 
extremities associated with diminished or absent 
. peripheral pulses; hypertension or hypotension: 
drowsiness. stupor, coma, convulsions and 
^S ghock. A case has been reported of reversible 
bilateral papillitis with ring scotomata in a patient 
. who received five times the recommended daily 
adult dose over a period of 14 days. Treatment 
. consists of induction of emesis, gastric lavage. 
. afd catharsis; maintenance of adequate pulmo- 
. mary ventilation; correction of hypotension: and 
 — control of convulsions. Treatment of peripheral 
vasospasm should consist of warmth, but not 
. heat, and protection of the ischemic limbs. 
~ Vasodilators may be. used with benefit, butcaution 
must be exercised to avoid aggravating an already 
existent hypotension. 
How Supplied: CAFERGOT* Tablets— Gynergen* 
(ergotamine tartrate, USP) 1 mg: caffeine, USP. 
-— 100 mg. Bottles of 250 and SigPak* (dispensing 
unit) packages of 30. CAFERGOT* 
Suppositories— Gynergen* (ergotamine tartrate, 
USP) 2 mg: caffeine, USP 100 mg; inactive 
ingredients: tartaric acid, NF, and cocoa butter, 
USP. Boxes of 12. CAFERGOT® P-B Tablets— 





caffeine, USP. 100 mg; Bellafoline* (levorotatory 
alkaloids of belladonna, as malates) 0.125 mg; 
sodium pentobarbital, USP (Warning: May be 
habit forming) 30 mg. Bottles of 250 and SigPak* 
(dispensing unit) packages of 30. CAFERGOT® 
P-B Suppositories— Gynergen? (ergotamine 
tartrate, USP) 2 mg. caffeine, USP 100 mg; 
. Bellafoline* (levorotatory alkaloids of belladonna, 
as malates) 0.25 mg: pentobarbital. NF, (Warning: 
May be habit forming) 60 mg; inactive ingredi- 
ents: tartaric acid, NF, malic acid, lactose, USP. 
and theobroma oil, USP. Boxes of 12. sez «363 
Before prescribing, see package 
insert for full product information. 
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SANDOZ PHARMACEUTICALS / WH \ 
EAST HANOVER, NJ 07936 SANDOZ 
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a quick reference 
to the AMA’s large collection 
of medical films 


and its yours free 
with the coupon below 


You'll find nearly 100 pages of on loan basis for a slight service 
medical motion picture titles and charge. 

descriptions in this new catalog— 

well over 300 titles and many of 

them brand new! All are available 
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American Medical Association 84 
i 535 N. Dearborn St. 

- Chicago, lll. 60610 

ATTN: Dept. of Audio Visual 

T Self Learning Programs. 

Es | 

Please send me your catalog: 

i AMA Medical Health Film Library 

! 1976 
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In certain £ 


1elps contro! spasticity 
nainly at the spinal level 


Fhe principal mode of action of 
_ioresal is a: thesspinal level, affording 
sffective relief ot spasms ct voluntary 
nuscies. Actions a! supraspinal sites 
nay also occur anc contribute to the 
clinical effect. 


isually relieves flexor 
spasms...aids physiologic 
‘unction 


-ioresal affords effective re ief of vol- 
Intary muscie spasm, particularly 
lexor spasms and associated pain, 
slonus and muscular rigidity. Patients 
nay be able to perform everyday 
unctions more comfortably with in- 
creased independence anc ability to 
ope with problems. 


n a recent sudy, Feldman et al found 
'... baciofen [Lioresal] hac beneficial 
affects cn activites of daily living in 
MS patients if treatment was initiated 
wefore they became functionally 
Nependent.' ' 


nelps avoid misk of 
»versedation 


3aclofem caused less sedation than 
Would have been expected from com- 
arable doses o! diazepam but it did 
Yevertheless have a tranquilizing 
offect....''* 


no liver toxicity reported 


Jnlike the skele-al muscle relaxant, 
Mantrolene, nepatc:oxicity-has not 
een reported withLioresa . Accord- 
ng to a 'ecents:ucy, "The side effects 
vere, on the whole, benign and tran- 
ient and abated with persistence at 
a particular dose or with a minor de- 
'rease in dose. Noseriousside effects 
Jeveloped end there were-no signs of 
aven transient bone marrow, liver, 
«idney, or gastrointestinal toxicity.’ 3 


facilitates physiotherapy 


By controlling pain and spasticity, 
Lioresal helps make physiotherapy 
easier as the pain and limitation of 
motion that prohibits such activity is 
reduced; '... patients are usually 
better candidates for nursing care 
and physical therapy.” 


important results from a 
multicenter study of 
spasticity secondary to 
multiple sclerosis 


less spasticity, less pain 


After 5 weeks’ treatment of 106 mul- 
tiple sclerosis patients with spasticity: 
"...the overall spastic state, daytime 
and night spasms, and pain and stiff- 
ness had improved significantly in 
patients treated with baclofen.’ 


Tendon stretch reflexes 
Lett Right 
Pain Frequency knee jerk knee jerk 


20 
0 C 


Rating scale Rating scale 

0-None. 1- Minimal, 2- Mild O- Absent: 1- Diminished 

3- Moderate: 4- Severe 2- Normal, 3- Increased 
4—Hyperreflexia 
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Legend No of patients Baclofen (n 
Placebo (n - 3 
Acapted* 





50% improvement by 
physicians’ rating? 

At the end of the same five-week 
interval, improvement was noted in 
approximately 50% of patients 
treated with baclofen as compared 
to improvement in only 33% of the 
placebo-treated patients. 
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LIORESAL 








baclofen 


to help relieve spasticity of 





multiple sclerosis, spinal cord injury disease 


Excessive sedation often encountered 
with diazepam and tranquilizer-like 
products is usually not a problem with 
Lioresal. However, because transient 
drowsiness can occur, patiemts should 
be cautioned against the operation of 
automobiles or dangerous machinery. 


A few cases of increased SGOT, 
elevated alkaline phosphatase and 
elevated blood sugar have been 
reported but were not considered 
clinically significant. Gastrointestinal 
and other side effects also have been 
reported but generally do no! persist. 


Please read the brief summary of the 
prescribing information on the next 
page for. details regarding abrupt 
drug withdrawal, impaired renal 
function, stroke, and pregnancy. 


A case history— 


able to function 
better after spinal 
cord injury 


J.N., a 30-year-oid male with a 
4-year history of complete 
transverse myelopathy at T5, 
secondary to gunshot wound. 
He was not able to ce! ou of 
bed without help, nor put on his 
shoes because of powerful 
extensor spasms in both lower 
extremities. On 60 mg Lioresal 
daily, he was able te transfer 
from bed to wheelchair, put on 
his shoes and tie his aces. 


Data on file, Geigv PFarmaceu- 
tical Company, Summit, New 
Jersey. 





Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not show 
immediately, so it is important to continue the 
drug for a reasonable period until the optimum 
effect is achieved. Avoid abrupt withdrawal (see 
Warnings). 

Dosage should be titrated. The following dosage 
titration schedule is suggested. 
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5 mg t.i.d. 
for 3 days 


10 mg t.i.d. 
for 3 days 


15 mg t.i.d. 
for 3 days 








Improvement is not always immediately apparent; 


therefore continue for a reasonable period until 
optimum effect is achieved (usually between 
40-80 mg daily). The total daily dose should not 
exceed a maximum of 80 mg daily (20 mg q.i.d.). 
For full information, including dosage schedule 
and administration, please read the prescribing 
information. 


Brief Summary of Prescribing Information 
'ndications Lioresal, brand of baclofen, is useful for 


the alleviation of signs and symptoms of spasticity 
resulting from multiple sclerosis, particularly for the 


relief of flexor spasms and concomitant pain, clonus. 


and muscular rigidity 

Patients should have reversible Spasticity so that 
Lioresal, brand of baclofen, treatment will aid in re- 
storing residual function 

Lioresal, brand of baclofen. may also be of some 
value in patients with spinal cord injuries and other 
spinal cord diseases 

Lioresal, brand of baclofen. is not indicated in the 
treatment of skeletal muscle spasm resulting from 
rheumatic disorders 

The efficacy of Lioresal, brand of baclofen, in stroke 


cerebral palsy, and Parkinson's disease has not been 
established and, therefore, it is not recommended for 


these conditions 

Contraindications Hypersensitivity to Lioresal 

brand of baclofen 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc- 
curred on abrupt withdrawal ot Lioresal, brand of 


LIORESAL 


baclofen 


to help relieve spasticity of 
multiple sclerosis, spinal cord injury/disease 






baclofen Therefore, except for serious adverse 
reactions, the dose should be reduced slowly 
wnen the drug s discontinued 

b Impaired Renai Function: Because Lioresa 
of baclofen, is primarily excreted unchanged 

t should be given with cau- 


Dranga 


through the kidneys 


ton, and it may be necessary to reduce the josage 


Stroke: Lioresal, brand of baclofen. has not 

cantly benefited patients with stroke. These pa 

tents Nave alsc shown poor tolerability to the drug 
d. Pregnancy: Lioresal, brand of baclofen. has been 


;3nown to increase the incidence of omphaloceles 


ignifi- 


(ventral hernias) in fetuses of rats given approx- 


imately 13 times the maximum dose recommended 


tor human use, at a dose which caused significant 
reductions in fcod intake and weight gain in dams 
This abnormality was not seen in mice or rabbits 
There was also an increased incidence of incom- 
plete sternebral ossification in fetuses of rats given 
approximately 13 times the maximum recom 


mended human dose, and an increased incidence 


of unossified phalangeal nuclei of forelimbs and 
hindlimbs in fetuses 
7 times the maximum recommended human dose 
There are no studies in pregnant women. Lioresal, 
brand of bacloten, should be used during preg- 
nancy only if the benefit clearly justifies the poten- 
tial risk to the fetus 

Precautions Safe use of Lioresal, brand of bac lofen 


in children under age 12 has not been established. and 


itis, there'ore, not recommended for use in children 
Because ot the possibility of sedation, patients 
should be cautioned regarding the operation of 
automobiles or other dangerous machinery, and ac- 
tiviies made hazardous by decreased alertness 
Patients should also be cautioned that the central 
nervous system effects of Lioresal, brand of baclofen 
may be additive to those of alcohol and other CNS 
depressants 

Lioresal, brand of bacloten, should be used with cau- 
ton where spasticity ts utilized to sustain upright 
posture and balance in locomotion or whenever spas- 
ticity is utilized to obtain increased function 

In patients with epilepsy, the clinical state and elec- 
troencephalogram should be monitored at regular 
intervals, since deterioration in seizure control and 
EEG have been reported occasionally in patients tak- 
ing Lioresal, brand of baclofen 


It is not known whether this drug is excreted in human 


milk. As a general rule, nursing should not be under- 
taken while a patient is on a drug since many drugs 
are excreted in human milk 

A dose-related increase in incidence of Ovarian Cysts 
and a less markec increase in enlarged and/or 
hemorrhagic adrenal glands was observed in female 
rats treated chronically with Lioresal, brand of baclo- 
fen. The relevance of these findings to humans is not 
KNOWN 

Adverse Reactions The most common is transient 
drowsiness (10-63%). In one controlled study of 175 
patients, transient drowsiness was observed in 63% 
of those receiving Lioresal, brand of baclofen. com- 


Í rabbits given approximately 


pared to 36% of those in the placebo group. Other 
common adverse reactions are dizziness (5-15%), 
weakness (5-15%) amd fatigue (2-495) Others re- 
ported 
Neuropsychiatric 


Confusion (1-11%), headache 


(4-8%). insomnia (2-7%). and. rarely euphoria, ex- 
citement. depression, hallucinations, paresthesia 
muscie pain, tinnitus slurred speech. coordination 


aisorder, tremor, rigidity, dystonia. ataxia, blurred 
vision. nystagmus, strabismus, miosis 
lopia, dysarthria, epileptic seizure 
lar Hyp tension (0-95 
chest pain, syncope 


mydriasis, dip 
Cardiovascu >) Rare instance: 
ot dyspnea, palpitatior 
Gastrointestinal: Nausea (4-1295). constipation (2- 


6%); and, rarely, dry mouth anorexia, taste disorder 
abdominal pain, vomiting 
for occult blood in stool 


Urinary frequency (2-6 


liarrhea, and positive tes 
Genitourinary /5); and, rarely, 
enuresis, urinary retention, dysuria, impotence, in- 
ability to ejaculate, nocturiz, hematuria 

Other Instances of rash pruritus, ankle edema. ex- 
cessive perspiration. weight gain, nasal congestion 
Some of the CNS and genitourinary symptoms may 
be related to the underlying disease rather than to 
drug therapy 

The following laboratory tests have been found to be 
abnormal in a few patients receiving Lioresal, brand 
of baclofen: increased SGOT, elevated alkaline 
phosphatase, and elevation of blood sugar 

How Supplied White. oval, single-scored tablets of 
10 mg in bottles of 10D 

For complete details. inciuding description, actions 
dosage and administration, and overdosage, please 
see full prescribing information 

667252 (REV. 11/77) C77-49 
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MEDICAL 
NEUROLOGY 


Third Edifien 


By JohreGliray, M.D, FR.C.P. (Can.), FA.C.P., 
Wayne State niversity School of Medicine; and 
John Sterling Meyer, B.Sc., M.Sc., M.D., C.M. 
Baylor Colleg=of Medicine 


"In the^iescehy c? single-volume texts... 
Gliroy and Meyer fully stands comparison 
and wi! by many 2e ronked first.” 

— Jouraxai of the American Medical 

Assccierian (review of the 2nd ed.) 
Expanded and updated, the third edition 
of this volume remains a pragmatic text- 
book for theelinical practice of neurology, 
preserring  ‘resheand original approac 
to the subject, with emphasis on patho- 
genesis, clinical cagnosis, and treatment. 
1973 /aperox. #5 pages" cloth/illus. 


TREDGOLD'S 
MENTAL 
RETARDATION 


Twelfth Ecttion 


Edited by Mlehael Craft, M.D., ER.C.P.,, D.P.M., 
Bryn-y-Neuecc Hose: dl, Llanfairfechan, 
Gwyneed, orn Waites: with 18 contributors and 
a forewerd br K. Rawnsley, M.B., Ch. B., 
ER.C.P., ERC Psych. 


This totally rewritten version of a 
long-standing cicssic brings together 
eighteen dis isned cortributors from 
bcth medica! anc non-medical fields. 
Inteamationc and mterdisciplinary in 
scope, the fweltthsedition cescribes and 
evaoluatestt= many challenging ad- 
vancesmace in the various disciplines 
that serve *- mentally retarded. 
1973/3289 page: /ciot^/ illus. 


NEUROLOGICAL 
CLASSICS 

IN MODERN 
TRANSLATION 


Edited by Dar Id A. Rottenberg, M.D., The New 
York Hosoltal comes! University Medical Center; 
and Fred H. kochberg, M.D., Massachusetts 
GenerafHosp tal 


This werk provides =aglish-goeaking 
medical stuctents.general ohysicians, 
neurolagists and neurosurgeons with 
ready access to some of the most signifi- 
cant and often controversial writings in 
49tn- and 2Ch-certury Eurodean neurol- 
ogy. Mest ofthe pacers have never been 
transicrad irto Eng ish and others have 
oriy appecred in zondensad form. 

1977 / 3&pages" cloth ‘illus. 
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AS ANSA SAT 


CS 


AN ATLAS 

OF TUMOURS 
INVOLVING THE 
CENTRAL 
NERVOUS SYSTEM 


By Robin O. Barnard, M.D., The National 
Hospitals for Nervous Diseases, London: 
Valentine Logue, FR.C.P., FR.C.S., Institute of 
Neurology, London, and Patterson S. Reaves, 
M.D., Baylor University Medical Center. 
Foreword by Luclen J. Rubinstein, M.D., 
Stanford University School of Medicine 


This book illustrates and describes the 
tumours mos: commonly encountered. 
Fifty cases are selected for illustration by 
microscopical sections shown in full color. 
"This is an excellent, authoritative atlas 
which will be of great value...especially 
as the illustrations are accompanied by 
essential clinical information." 
— Proceedings 

of the Royal Society of Medicine 

1976/158 pages/ cloth / llus. 


VIRAL 

DISEASES OF 

THE CENTRAL 
NERVOUS SYSTEM 


Edited by L.S. Illis, M.D., B.Sc., M.R.C.P., 
University of Southampton Medical School. 
Fcreword by D. Carleton Gajdusek, National 
Institute of Heclth; with 12 contributors 


This book records the progress made in 
the reassessment of the origin and treat- 
ment of the degenerative diseases of the 
central nervous system. "This is a book to 
be read anc appreciated by neurologists 
and virologists." — The Lancet 
1975/226 pages/cloth/illus. 


ENCYCLOPEDIA 
OF BIOETHICS 


Editor-in-Chief. Warren T. Relch, Center for 
Bioethics, Kennedy Institute of Ethics, 
Georgetown University 


This one-of-c-kind, four-volume reference 
work is an invaluable resource for the 
physician and health care professional. It 
presents in a concise, comprehensive 
manner the present state of knowledge of 
the ethical aspects of the biomedica 
sciences, health care, and the health pro- 
fessions. Over 300 fully cross-referenced 
articles; exhaustive bibliographies. 

1978/4 volumes/1933 pages/cloth 
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MACMILLAN 


PUBLISHING 
CO., INC. 


:00D Brown Street 
everside, Hew Jersey 08370 


Please send me the book's) indicated 
below. If | am not fully satisfied, | may 
return the book s) within 15 days and 
my money will be refunded. 


O Enclosed is my Zheck/money order for 


$ ; 
(Add sales tax f appliccole.) 





C] Charge my 
OVISA O Maste Charge 
Account No. 


Expiration date Bank No 





(M.C. only) 


for the amount of 3 
(Add sales tax if applicable.) 


My signature —— —————————————— 
(Order rot valid without signature.) 


MacMillan pays a'l shipping end 
handling charg 3s. 
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O NEUROLOGICAL CLASSICS 
IN MODERM TRANSLATION, 
Rotenberg Ed., 

ISBN 851180-8, $22.50 


O AN ATLAS OF TUMOURS 
INVOLVING THE 
CENTRAL NERVOUS SYSTEM, 
Barnard/Lague/Reaves, 
ISBN 857253-5, $45.00 


O VIRAL DISEASES OF THE 
CENTRAL NERVOUS SYSTEM, 
Illis, Ed., ISBN 858110-5, $25.00 


O ENCYCLOFEDIA 
OF BIOETHICS, 
4 vol. set. Reich, Ed.. 
ISBN 926069-4, $200.00 
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Address 
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In Parkinson’s disease 


some of the symptoms most 


IR 


Posed by professional model 





may be those most 


The impact of early impairment... 
the importance 
of early treatment 
by the time a patient is referred to you, bradykinesia 
may already be interfering with work and household 
responsibilities. For such patients, therapy with 
SINEMET may offer rapid and notable improvement. 
As bradykinesia is relieved, bathing, dressing, and 


other everyday activities can be accomplished more 


easily. Manual dexterity and handwriting usually 
improve, permitting patients to continue their nor 
mal work activities and household chores. Of 
course, SINEMET often reduces the tremor and 
rigidity that may also accompany the early stages of 
the Parkinson's disease. 


Therapy with SINEMET-10/100 can provide the 


logical foundation for antiparkinsonian treatment. 
Other antiparkinsonian drugs such as anticholiner- 
gic agents and amantadine may be used concomi- 
tantly with SINEMET, but their dosage may have to 
be adjusted. 


SINEMET: dosage guidelines 
[Therapy with SINEMET may be initiated with one 
10/100 tablet t.i.d. and increased by one tablet every 
day or every other day until a dosage of six tablets per 
day is reached. If further titration is necessary to 
achieve optimum effect, SINEMET-25/25@, at a dos- 
age of one tablet t.i.d., should be substituted. Further 
dosage adjustments may be made, as necessary, to 
keep pace with the disease as it progresses (see 
prescribing information). 
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a combination of carbidopa and levodopa 


SINEMET: imoortant considerations therapeutic and adverse reactions (specifically 
before niti ating therapy involuntary movements and mental disturbaı ces) 
SINEMET is contrairdicated in: occur at lower doses and more rapidly with 
e Patients receiving monoamine oxidase inhibitors. SINEMET than with levodopa. In order to reduce 
These iriħibitors must be discontinued at least two adverse reactions, it is necessary to individualize 
weeks prior to initiating herapy with SINEMET. therapy and monitor the patient closely during dose 
e Patienis with known hypersensitivity to this drug. adjustment periods. rhe occurrence of involui tary 
e Patients with narraw-aagle glaucoma. movements may require dosage reduction. Blepha- 
(Patients with chrorsc wide-angle glaucoma may be rospasm may be a useful early sign of excess dosage 
treated cautiously with SINEMET provided intraoc- Ir some patients 
ular pressure is well cor:rolled and the patient is i Instruct patients not to take levodopa with 
monitored caretliy tor changes in intraocular pres- SINEMET unless you specifically recommend it. 


sure durimg therapy. 
e Patients wth suspaiou- undiagnosed skin lesions 





For a brief summary of prescribing 


or a history of melar om: MERGE information, please see following page 
Because of increased brain dopamine levels, both DOHME copyright © 1979 by M 


an 


Initiating therapy 
with SINEMET^ 

a combination of carbidopa 
and levodopa 


containing 10 mg of carbidopa* and 
100 mg of levodopa 

The usual starting dose for newly 
diagnosed patients 

This can be increased by one tablet 
every day or every other day until a 
dosage of six tablets a day is reached. 
li more medication is required to 


containing 25 mg of carbidopa* and 
250 mg of levodopa 

For patients transferred from 
SINEMET-10/100 

The optimal dosage range for 
SINEMET begins with SINEMET-25/ 
250 t.i.d. Upward adjustments may 
be made in increments of one-half 


or one 25/250 tablet every day or 


every other day to two 25/250 tab- 
lets tid, To keep pace as the disease 
progresses, further titration may be 
made as necessary. Do not exceed 
eight tablets of SINEMET-25/250 a 
day. if further titration is desired, see 
tull prescribing information. 


For patients transferred 


from levodopa 
DISCONTINUE LEVODOPA AT 
LEAST 8 HOURS BEFORE START- 
ING SINEMET. The starting dose for 
SINEMET should provide about 25 
percent of previous levodopa 
requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET-10/100 tid. or qid.) 


Concomitant therapy 
Anticholinergic drugs and amanta- 
dine may be added or continued 
during treatment with SINEMET, 
Their dosage may have to be 
adjusted accordingly. 


* Anhydrous equivalent 


For full details of dosage and 
administration, see prescribing 
information. 











a combination of carbidopa and levodopa 





right from the start of functional disability 


When SINEMET is to be given to patients who 
are being treated with levodopa, levodopa 
must be discontinued at ieast 8 hours before 
therapy with SINEMET is started. In order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the ful! prescribing information before 
initiating therapy. 
Contraindications: MAO inhibitors and SINEMET 
should rotbe given concomitantly MAO inhibitors 
must be discontinued at least 2 weeks prior to 
initiating therapy with GINEMET 

SINEMET is contraindicated in patients with 
known hypersensitvry to this drug and in narrow 
angie glaucoma. 

Because levodopa may activate a malignant 
melanoma, t should not be used in patients with 
Suspicious, undiagnosed sin lesions or history of 


melanoma. 


Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
shouid be substituted at a dosage that wii provide 
approximately 25 percent of the previous levo- 
dopa dosage. (See Dosage and Administration 
section of tul prescribing information.) Patients 
taking SINEMET shculd be instructed not to take 
additionat levodopa antess prescribed. 

As with levodopa, SINEMET may cause invol- 
untary movements and mental disturbances. 
These reactions may be due to increased brain 
dopamine folowing administration of tevodopa. 
All patients shoud be observed carefully for 
deveiopment of dep-ession with concomitant suj- 
cidal tendencies. Treat wih caution patients with 
past or current psychoses. Because carbidopa 
permits more levodopa to reach the brain and, 
thus, more dopamine to be formed, dyskinesias 
may occur at lower dosages and sooner with 
SINEMET than with evodopa. Occurrence of dys- 
Kinesias may require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease. bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care i1 administering SINEMET, as 
with levodopa, 1o patients with history of myocar 
dial infarction whe have residual atrial. nodal, or 
ventricular arrhythruas. in such patients, cardiac 
function should be monitored with particular care 
during penod of iritial dosage adjustment. in a 
faciity with provisions for intensive cardiac care. 

As with levodopa. there is possibility of upper 
G I. hemorrhage in patients with history of peptic 
uicer. 

Usage in Pregr.ancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both levodopa and combi- 
nations of carbidopa and levodopa have caused 
visceral and skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should not be given to nursing 
mothers. 

Usage in Children: Satety of SINEMET in 
patients under 18 has nct been established. 
Precautions: As with levodopa, periodic evalua- 
tions of hepatic. hematopoietic. cardiovascular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may be treated cautiously with SINEMET provided 
intraocular pressu'e is well controlled and patient 
is monitored caretully for changes ín intraocular 
pressure during therapy. 

Symptomatic postural hypotension can occur. 
For tis reason, SINEMET should be given cau- 


tiously to patients on antihysertensive drugs. 
When SINEMET is started, dosage adjustment of 
the antihypertensive drug mav be required. (For 
patients receiving pargyline. see the corvraindica- 
tion on MAO inhibitors.) 

Since phenothiazines and butyrophenones 


may reduce therapeutic effects of levocopa, they 


should be administered with caution if concor- 
tant administration with SINEMET is necessary. 
Also, the beneficial effects of evodopa in Parkin- 
son's disease have beer reported to be reversed 
oy phenytoin and papaverine. Patients taking 
these drugs with SINEMET should be carefully 
observed for loss of antiparkinsonian effect. 
Adverse Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary 
movements, Other serieus acverse reactions are 
mental changes including paranoid ideation and 
psychotic episodes, depression with or without 
development of suicida! tendencies, ard demen- 
tia. Convulsions also have occurred; however, a 
causal relationship wits SINEMET has not been 
established. 

A common bul less serious effect is nausea. 

Less frequent adverse reactions are cardiac 
irregularities and/or paipitations, crthostatic 
hypotensive episodes, Dradykinetic episodes (the 
“on-off phenomenon: ano-exia, vomiting, and 
dizziness. 

Rarely, G.L bleeding, development of duo- 
denal ulcer, hypertension, phlebitis, hemolytic 
anemia, leukopenia, end agranulocytosis have 
occurred, 

Other adverse reactions reported with levo- 
dopa include dry mouth. dysphagia, sialorrhea, 
abdominal pain and distress, ataxia, increased 
hand tremor, headacne, numbness, weakness 
and faintness, bruxism. confusion, insomnia and 
nightmares, hallucinarons end delusions, agita- 
tion and anxiety, malaise, fat.que, euphoria, mus- 
cle twitching and blepharos»asm (may be taken 
as an early sign of excess dosage: consider 
dosage reduction at fis time), trismus, burning 
sensation of tongue, bitter teste, diarrnea, consti- 
pation. flatulence, flushing. skin rash, increased 
sweating. bizarre breathirg patierns, urinary 
retention, urinary incontinence, diplopia, blurred 
vision, dilated pupils. ^ot fleshes, weht gain or 
loss, dark sweat and ^or urine, oculogyric crises, 
sense of stimulation, Paccuns. edema, loss of hair, 
hoarseness, priapism. and activation of latent 
Horner s syndrome. 

Abnormalities in laboratory tests may include 
elevations of blood urea nirrogen, SGOT, SGPT, 
lactic dehydrogenase, Diirubin, alkaline phos- 
phatase. protein-Dound iodine, and positive 
Coombs test. More commonly, levels of blood 
urea nitrogen, creatirine, and unc acid are lower 
during administration of SINEMET than with 
levodopa. 

Overdosage: Management of acute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa; how. 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET. 

How Supplied: Tatiets SINEMET-10/100 and 
Tablets SINEMET-25 250 are supplied in bottles 
of 100. J8S108 (DC6834803) 


For more dstailed information, 
consult your MSD representa- 
tive or see full prescribing 
information. Merck Sharp & 
Dohme, Division of Merck & 
Co., Nc. West Point, Pa. 19486 
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YourPatient — 


Decadron* Hexadrol* 
dexamethasone, USP dexamethasone, USP 


Tablets 0.5 mg | 
$ 12.33 30's $ 2.45 $ 4.16 per 100 
119.62 500's 38.10 43.42 per 1000 


Tabiets C 75 mg Tablets 0.75 mg | 
100s 15.40 100's 9.55 | 5.85 per 100 
1000's 137.66 500's 45.68 46.30 per 1000 
Tablets 15mg Tablets 1.5 mg | 
50s 13.87 50's 9.50 8.74 per 100 
Tablets 40mg Tablets 4.0mg 
505 23.62 100's 40.00 7.24 per 100 


“Based on wholesale price to retailer as listed in Drug Topics Rec Book 1978. 





Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
Organon A Division of Organon Inc. 
West Orange, N.J. 07052 


A PART OF A KZONS INC 
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e Objective 
* Reliable 


$37.50 


AMA and ASCPT members call the 
PSG BOOKLINE for courtesy discounts. 


AMA DRUG EVALUATIONS, Third Edition, has 
set new standards for objectivity, reliability, and 
comprehensiveness in a drug compendium. The 
official AMA drug manual, it combines the best 
medical opinion of your colleagues and has been 
designed to give you the information you need on all 
recognized uses and routes of administration—labeled 
and unlabeled—for virtually all drugs currently 


available in the U.S. 


AMA-DE/3 covers virtually every significant drug 
prescribed in the U.S. today. That amounts to in- 
dividual evaluations for more than 1300 single-entity 
agents (61 new to this edition)— plus listings for 
hundreds of additional mixtures and proprietary 
preparations, both prescribed and over-the-counter. 


You can rely on AMA-DE/3 —whether you need 
detailed therapeutic information for a class of drugs 
you do not frequently prescribe—or simply a pack- 
age size or manufacturer's address. When you get in- 
formation from AMA-DE/3, you know it is accurate 
and clinically pertinent because it has been compiled 
by experts in the AMA's Department of Drugs work- 
ing closely with the American Society for Clinical 
Pharmacology and Therapeutics and a consulting 
panel of more than 300 contributing physicians and 
clinical pharmacologists. 


AMA Stylebook/Editorial Manual 


The Sixth Edition incorporates changes in style and 
usage obtained from experience in the editorial 
offices of AMA's Scientific Publications Division. 
Emphasis is on specific points of style used in J AMA 
and AMA's nine specialty journals. $6.50 













Cali tuit ix ; mee ; " 
800-225-5020 | 124 hours, 7 days, within the continental U S. 


a—————mmeem § Nass residents call (61 7) 486-8973, collect. 


PSG MEDICAL BOOKS 
Littleton, MA 01460 


(Pa bookline 
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Brief Summary of Prescribing Information. 
DILANTIN (phenytoin sodium) 
Indications. Dilantin is indicated for the control of graad mat and psychomotor 
seizures. 

Contraindication. Dilantin is contraindicated in thosespatierts with a history of 
hypersensitivity to hydantoin products. 

Warnings. Abrupt withdrawal of phenytoin in epileptic patients may psecipitate 
status epilepticus. When, in the judgment of the clinician, the need for dosage 
reduction, discontinuation. or substitution of other anticonvulsant medication 
arises, this should be done gradually. 

Phenytoin is not indicated in seizures due to hypogiycemia or other causes 
which may be immediately identified and corrected. Appropriate diagnostic pro- 
cedures should be performed as indicated. 

Phenytoin metabolism may be significantly altered ley the concomitant use of 
other drugs such as the following. 

. 1 Barbiturates may enhance the rate of metabolism of phenytoin This effect, 
however, is variable and unpredictable. 

2. Coumarin anticoagulants, disulfirar, phenylbutazone, asndsulfaphenazole 
may inhibit the metabolism of phenytoin, resulting in increased serum levels of 
the drug. This may lead to an increased incidence of nystagmus, ataxia or other 
toxic signs. The effect of dicumarol in inhibiting the metabol sm of phenytoin in 
the iver has been well-documented. 

3 isoniazid inhibits the metabolism of phenytoin sosthat. with combinedther- 
apy. patients who are slow acetylators may suffer from phenytoin intoxication. 

4. Tricyclic antidepressants in hígh doses may precipitate seizures, and the 
dosage of phenytoin may have to be adjusted accordingly. 

Phenytoin may interfere with the metyrapone and the 1- ra dexamethasone 
tests. |] may also suppress the protein-bound iodine. However ‘his hasnot been 
associated with any clinical signs of hypothyroidism, the T-3 is normal. 

Usage in Pregnancy: The effects of Diantinin human precnancy and nursing 
infants are unknown. 

Recent reports suggest an association between the use ot anticonvulsant 
drugs by women and epilepsy and an elevated incidence of birth defeets in chil- 
dren born to these women. Data is more extensive with respect to phenytoin and 
phenobarbital but these are also the most commonly prescribed articonvul- 
sanis. Less systematic or anecdotal reports suggest e possible similar associa- 
tion with the use of all known anticonvulsant drugs. 

The reports suggesting an elevated incidence of birth detects in children of 

irug-treated epileptic women cannot be regarded as adequatetoproveadeltinite 
cause-and-effect relationship. There are intrinsic methodolagic problems in ob- 
taining adequate data on drug teratogenicity inhumars: the possibility also exists 
that other factors, eg, genetic factors or the epilepticccndition itself, mavbemore 
important than drug therapy in leading to birth defects. The great majority of 
mothers on anticonvulsant medication deliver normal infants. {tis important to 
note that anticonvulsant drugs should not be discontnued n patients in whom 
ihe drug is administered to prevent maior seizures becausa of the strong pos- 
sibility of precipitating status epilepticus with attendart hypoxis and thseat to fife. 
in individual cases where the severity and frequency of the seizure disordor are 
such that the removal of medication does not pose a serious threat to the patent, 
discontinuation of the drug may be considered priorto anc d Jing pregnancy. 
aithough it cannot be said with any confidence that even mner seizuges clo not 
pose some hazard to the developing embryo or fetus. 

the prescribing physician will wish to weigh theseconsiderations m treating 
or counseling epileptic women of childbearing potential. 

Precautions. The liver is the chief site of biotranstormation ot phenytoin. Patients. 
with impaired liver function may show early signs of toxicity Elderly patients or 
those who are aravely ill may show eariy signs of toxicity 

A small percentage of individuals who have been tegated with phenvtoin have 
been shown to metabolize the drug Slowly. Slow metabolism may 5e due to 
imited enzyme availability and lack of induction and appears to be geneti- 
cally determined 

Phenyloin has been associated with reversible lymph node hyperplasia. tf 
lymph node enlargement occurs in patients on phenytoin, every effortshould be 
made to substitute another anticonvulsant drug or Grug combination. 

Drugs that control grand mal are not effective tor petit mal se zures Therefore. 
it both conditions are present. combined drug therapy is reeded. 

The drug should be discontinued # a skin rash appears. Iftherashis extoliative. 
purpuric, or bullous, use of the drug should not be resumed lithe rastwsa rider 
type ( measles.like or scarlatiniform). therapy may be resumediatter therash has 
completely disappeared. H the rash recurs upon reinstituticn of therapy, further 
medication is contraindicated. 

Osteomalacia has been associated with anticonvulsant therapy, including 
bohenytoin. 

Hyperglycemia. resulting from the drug's inhibitory effect on insubn release, 
nas been reported. Phenytoin may also raise the blood sugar level in persons 
aiready suffering frorn hyperglycemia. 

Adverse Reactions. Central Nervous System. The most commor manifes- 
lations encountered with phenytoin therapy are referable ta This system. These 
include nystagmus. ataxia. slurred speech, and mental contusion. Dizziness. 
insomnia. transient nervousness, motor twitchings and headache have also 
been observed. These side effects may disappear with continuing therapy ata 


Gastrointestinal System: Phenytoin may cause nausea. vomiting. and con- 
shipation. Administration of the drug with or immediately after meals may help 
prevent gastromteshinal discomfort. 

integumentary System. Dermatological manifestations semetmes accom- 
panied by fever have included scartatiniform or mor&illitorm rashes. A morbilli- 
form rash (measies-like) is the most common: other types cf dermatitis are seen 
"more rarely. Rashes are morefrequentinchildrenand youngadults Other, more 
serious forms which may be fatal have included bulleus. exfoliative. or purpuric 
dermatitis, lupus erythematosus. and stevens-Johnson syndrome. 

Hemopotetic System: Hemoporetic complications somelatal haveoccasion- 
ally been reported in association with administration of phenytoin. These have 
included thrombocytopenia, leukopenia. granulocztoperia, agranulocytosis. 
and pancytopenia. While macrocytosis and megasoblassic anemia have oc 
curred, these conditions usually respond to folic acid therapy. The occasional 
occurrence of lymphadenopathy indicates the need to differentiate sucha con- 
Gion trom other lymph gland pathology 

Other Gingival hyperplasia occurs frequently: this incidence may be reduced 
Oy good oral hygiene, including gum massage. frequent brushing, and appro- 
priate dental care. Potyarthropathy and hirsutism occur occasionally Hyper- 
glycemia has been reported. Toxic hepatitis, liver damage. and periarteritis 
nodosa may occur and can be fatal. TJ 


PARKE-DAVIS ^^Eo^vis 


Division of Warner-Lambert Company 
Morris Plains, NJ 07950 





Diagnosis:  Tlonic-clonic seizures (grand mal) 


Treatment. DILANTIN KAPSEALS 
(phenytoin sodium capsules, USP) 


adrugofchoice 30- and 100-mg capsules 


Actions: o appear to stabilize the seizure threshold 
o appear to prevent the spread of seizure activity rather than 
abolishing the primary focus of seizure discharges 
o maintain seizure control in a majority of patients 


Note: The FDA has advised physicians that generic phenytoin sodium 
capsules are not the same as Dilantin Kapseals. In general, patients 
on Dilantin Kapsealsshould not be switched to other brands or forms o: 
phenytoin capsules. Any change in either dosage form or brand of 
phenytoin sodium capsules that involves Dilantin sodium capsules 
requires careful monitoring of patients’ serum levels: 


Also availakle as Infatabs* 50-mg; oral suspensions, 30 mg/5 ml and 125 mg/5 ml 


ie 32394 10 nase *Rodin E: Epilepsy in Adolescents and Adults, in Conn HF (ed) Current Therapy Philadelphia, 


; v2 WB Saunders Company, 1977, pp 716-723 
formulations: tNew prescribing directions for phenytoin. FDA Drug Bulletin, Aug-Sept 1978 


See brief summary of prescribing information on preceding page 








To help you treat patients with 


multiple seizure types where 
absence oc 
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Add to your regimen in 
mixed seizures with absence 


‘There s more to Depakene than just 
imary treatment for pure absence. 


‘we, Depakene has worked gratifyingly 
1 ‘er such patients. The vast majority 
he ves “seen a dramatic reduction in their 
sures. Many have attained total 

n from seizures. 





ertheless we urge you not to over- 
x che remarkable effectiveness of 
pckone also in mixed seizures with 








aiel opirion has been particularly 
"Dy pec ging 2amecng patients with gen- 
ized tomic-clonic attacks, or with 
 mincr motcr seizures (e.g., myoclonic 
4 Over ents, akinetic seizures ), where 
rabimed with absence or petit mal. 

















or examp*'e, in 16 studies’ of patients 
itnarixec grand mal and absence, 
tl aor a patients gained significant 








naio $ 


t, Pincer R.M. et al, Drugs 13:81, 1977. 


alproic Acid 


See overleaf for brief summary of prescribing information 








Capsules 250 mg; 
Syrup 250 mg/5 ml. 


How to add Depakene 
(Valproic Acid) 


Avoid high-dose side effects and improve | 
control by adding Depakene, instead of 
pushing your usual starting agent to 
maximal levels. Observe recommenda- 
tions for adjunctive use. Allow 6 weeks 
for evaluation. 


After seizures are controlled, consider 
careful reduction of the other agent(s). 
Seek maintenance with lowest effective 
dosage and fewest drugs. 


If side effects occur 


Possible initial nausea is best mar. aged 

by mealtime administration. Use of the 

syrup may help. Most instances are self- 
limiting and transient. 


More serious problems are infrequent. 
Rise in liver enzvmes has occurred. Fatal 
hepatic coma has been seen, usually in 
patients on concomitant agents; hence 
liver function should be tested regularly. - 
Platelets should also be monitored: 
thrombocytopenia has been noted. 





Of particular interest, Depakene tas not 
been associated with hirsutism or gum 
hyperplasia. In some instances where 
Depakene has permitted phenytoin to be 


C | 


withdrawn, pre-existing gum 
overgrowth has remitted. 


























Valproic Acid 


DESCRIPTION 


DEPAKENE {valproic acid) is a carboxylic acid designated as 2-propylpentanoic acid. lt 
is also known as dipropylacetic acid. DEPAKENE has the following structure: 


CH4-CH.-CH, 20 


i dd 
p 


CH,-CH,-CH, 0H 


Valproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. H is slightly soluble in water (1,3 mg/ml) and very soluble in 
organic solvents. 

DEPAKENE is supplied as soft elastic capsules and syrup for oral administration. 


CLINICAL PHARMACOLOGY 

DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
used to treat seizure disorders. It has no nitrogen or aromatic moiety characteristic of 
other anticonvulsant drugs. The mechanism by which DEPAKENE exerts its articon- 
vulsant effects has not been established. It has been suggested that its activity is related 
to increased brain levels of gamma-aminobutyric acid (GABA). The effect cn the 
neuronal membrane is unknown. 

DEPAKENE is rapidly absorbed after oral administration. Peak serum levels of 
valproic acid occur approximately one to four hours after a single oral dose of 
DEPAKENE. The serum half-life (t, , «) of the parent compound is approximately eight 
to twelve hours. À slight delay in initial absorption occurs when the drug is administered 
with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly bound 
(905) to human plasma proteins. 

Elimination of DEPAKENE and its metabolites occurs principally in the urine, with 
minor amounts in the feces and expired air. Very little unmetabolized parent drug :s ex- 
creted in the urine. The drug is primarily metabolized in the liver and is excreted as the 
glucuronide conjugate, Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position). The three major oxidative metabolites are 2-prepyl-3- 
keto-pentanoic acid, 2-propyl-5-hydroxypentanoic acid, and 2-propyl-glutaric acid. 


INDICATIONS 

DEPAKENE (valproic acid) is indicated for use as sole and adjunctive therapy in the 
treatment of simple and complex absence seizures, including petit mal. DEPAXENE 
may also be used adjunctively in patients with multiple seizure types which include ab- 
sence seizures. 

In accordance with the International Classification of Seizures, simple absence is 
defined as very brief clouding of the sensorium or loss of consciousness (lasting usually 
2-15 seconds), accompanied by certain generalized epileptic discharges without other 
detectable clinical signs. Complex absence is the term used when other signs are alse 
present. 


CONTRAINDICATIONS 
DEPAKENE ivalproic acid) is contraindicated in patients with known hypersensitivity 
to the drug. 


WARNINGS 

Liver dysfunction including hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKENE and concomitant anticonvulsant drugs. These inci 
dences have occurred during the first six months of treatment with DEPARENE, 
Although a causal relationship has not heen established, liver function tests should be 
performed prior to therapy and every two months thereafter. Caution should be ob. 
served when administering DEPAKENE to patients with pre-existing hepatic disease. 

Usage in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 
UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED TERATOGENICIT*. 

Studies in rats demonstrated placental transfer of the drug. Doses greater than 65 
mg/kg/day given to rats, mice and rabbits produced an increased incidence of skeletal 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay in 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental abnormalities occurred in rats and rabbits at 
doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE ivaiproic acid) in pregnant rabbits when com 
pared to non-pregnant rabbits. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born te these 
women. Data are more extensive with respect to phenytoin and phenobarbital, bu: these 
are also the most commonly prescribed anticonvulsants; less systematic or anecdotal re- 
por suggest a possible similar association with the use of all known anticonvulsant 

rugs. 

The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
data on drug teratogenicity in humans. the possibility also exists that other factors, e.g. 
genetic factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. l 

The great majority of mothers on anticonvulsant medication deliver normal infants. Et 
is important to note that anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and threat to life. 
In individual cases where the severity and frequency of the seizure disorder are such 
that the removal of medication does not pose a.serious threat to the patient, discontinua- 
tion of the drug may be considered prior to and during pregnancy, although it cannot be 
said with any confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of child-bearing potential. d 


PRECAUTIONS 


General: Because of rare reports of platelet aggregation dysfunction, thrombocytopenia 
and elevated liver enzymes, liver function tests, platelet counts and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals. 

Since DEPAKENE (valproic acid) may interact with concurrently administered anti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
drugs are recommended during the early course of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a ketone containing metabolite 
which may lead to a false interpretation of the urine ketone test. 





AEBOTT 


Information For Patients: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant ieg., alcohol), patientis should be advised 
noi to engage in hazardous occupations, such as driving an automob:le or opera.ing dan- 
gerous machinery, until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressart activity œ alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOUGH THE MECHANISM OF THE INTERAC- 
TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TCXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BAR- 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACHON OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THERE IS A CHANGE IN 
UNBOUND (FREE) PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
He YTOIN SHOULD BE ADJUSTED AS REQUIRED BY THE CLINICAL SITUA- 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRO- 
DUCE ABSENCE STATUS. 

Caution is recommended when DEPAKENE (valproic acid) is administered with 
drugs affecting coagulation, e.g., aspirin and warfarin. (See ADVERSE REACTIONS). 

Carcinogenesis, Mutagenesis: There has been insufficient study of the drug ir animals 
to determine whether it has carcinogenic potential. Carcinogenicity studies im rats and 
mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial and mam- 
malian systems. These studies have provided no evidence of a mutagenic potential for 
DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. it is ao: known wkat effect 
this would have on a nursing infant. As a general rule, nursing should not be undertaken 
while a patient is receiving DEPAKENE. 

Fertility: Chronic toxicity studies in juvenile and adult rats and dogs demenstrated 
reduced spermatogenesis and testicular atrophy at doses greater than 350 mg/xg/day in 
rats and greater than 90 pe he Ard in dogs. THE EFFECT OF DEPAKENE (VaLPROIC 
ACID) ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 
AND FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS 

Since DEPAKENE (valproic acid) has usually been used with other anticenvulsant 
drugs, it is not possible, in most cases, to determine whether the following adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal: The most commonly reported side effects at the initiation cf therapy 
are nausea, vomiting and indigestion. These effects are usually transient and carely re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps ard constipa ion have 
been reported. Both anorexia with some weight loss and increased appetite wich weight 
gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients receiving valproic scid alone 
but are found most often in patients receiving combination therapy. Sedation usually 
disappears «pon reduction of other anticonvulsant medication. Ataxia, Eeadache. 
nystagmus, diplopia, asterixis, “spots before eyes", tremor, dysarthria, dizziness, and in- 
coordination have rarely been noted. Rare cases of coma have been noted ir patients 
also on phenobarbital. 

Dermatologic: Transient increases in hair loss have been observed. Skin rash and 
petechiae have rarely been noted. 

Psychiatric; Emotional upset, depression, psychosis, aggression, hyperact;vity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic: Valproic acid inhibits the secondary phase of platelet agzregation. 
(See Drug Interactions). This may be reflected in altered bieeding time Relative 
lymphocytosis and mild thrombocytopenia have also been noted in isolaved cases. 
Leukoperia has been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloacetic transaminase (SGOT) have been noted, Isoluted cases of severe hepa- 
totoxicity have been reported. (See WARNINGS). 


OVERDOSAGE 
A single case of overdosage with valproic acid has been reportec. After ingesting 36 
grams in combination with phenobarbital and phenytoin, the patient presented in deep 
coma. An electroencephalogram recorded diffuse slowing, eompatible with the state of 
consciousness. The patient made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limi.ed value. 
General supportive measures should be applied with particular attention being given to 
the maintenance of adequate urinary output. 


DOSAGE AND ADMINISTRATION 

DEPAKENE ivalproic acid) is administered orally. The recommended initial dose is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg/day, until seizures are con- 
trolied or side effects preclude further increases. The maximum recommendec dosage is 
30 mg/kg/day. If the total daily dose exceeds 250 mg, it should be given in a divided regi- 
men. 


The following table is a guide for the initial daily dose of DEPAKENE (valproicacid) 
(15 mg/kg/day): 


Total Number of Capsules or 
Weight Daily | Teaspoonfuis of Svrup 
dkg} {ib} Dose (mg) Dose 1 Dose 2  Dose3 

10 — 249 22— 549 0 1 
25 — 39.9 55— 87.9 Q 1 
40 —59.9 88 —131.9 1 1 
60 — 74.9 132 — 164.9 1 2 
75 — 89.9 165 — 197.8 1 2 








reae 


As the DEPAKENE dosage is titrated upward, blood levels of phenobarbi.al and/or 
phenytoin may be affected. (See PRECAUTIONS). 
Patients who experience G.L irritation may benefit from administration of the drug 
with food or by slowly building ap the dose from an initial low level. . 
THE CAPSULES SHOULD BE SWALLOWED WITHOUT CEEWING TO AVOID 
LOCAL IRRITATION OF THE MOUTH AND THROAT. 
HOW SUPPLIED 
DEPAKENE (valproic acidi is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681. 13), and as a red -yrup con- 


taining the equivalent of 250 mg valproic acid per 5 ml as the sodium salt in bottles of 16 
ounces (NDC 0074-5682.-16), 


9023309 








-= Hecanoo 4 
e Baino far 


w:th levodopa or 
carbidcpa /levodopa 





x 
r 












ee PM d- is 


ca 






- of Parkins 













L that m E 
take kis 








Ls 
,4 
a 
2 
Ge > = a 
TA. & 
iid > ae 
» 
? - -— 
d s s ; 
A . ALTO 





- inus -— 
Mu n 
LI 










p 


owe y NT 





coe ind E 





{ADR t Mu 


NU La o. 


" rA 


Hd e. inn 21 "- a ». 
aul MF, LM MPO ddr 








L amantadine 
hydrochloride 





- M ÉVeé TTE Ceu IRIS e - = 
p P. "T Ps A vant n" ^U TE A 5 y T cae 
' 
. 


Now your parkinsonian patient 
may feel even better than before... 


May produce a smoother response 


hen using levodopa drugs" 
alone, daily variations in improvement 
sometimes occur. The addition of 
SYMMETREL? (amantadine hydrochlo- 
ride) to optimal doses of the levodopa 
drug may smooth out these day-to-day 
fluctuations, making life more comfortable. 


May help regain lost benefits 


For some patients, the doses of 
levodopa drugs required to maintain 
an adequate response to treatment may 
also be responsible for troublesome 
side effects, necessitating a subsequent 
reduction in dosage, and an ultimate re- 
duction in efficacy. Adding SYMMETREL 
to the lowered levodopa drug regimen 
- may help to restore these lost therapeutic 
ud GTS, 
 Asimple dosage regimen 
For the patient about to begin 
levodopa drug therapy, concurrent 
therapy with SYMMETREL can produce a 
p. | rapid therapeutic response, often within 
e | 48 hours. The dosage of SYMMETREL 
should be maintained at 100 mg once or 
twice daily, while the daily dose of the 





x levodopa drug is gradually increased to 
eru crim achieve optimal benetit. 

— | For the patient who is receiving 
PR do | ; 
Noc high doses of other antiparkinson 
FT | | drugs, the initial dose of SYMMETREL 
y cM iugi ie is 100 mg daily. After one to several 
pee | e 7s. weeks at 100 mg once daily, the dose 
iun | may be increased to 100 mg twice daily, 
— ^. Gado Laboratores.Inc. _ if necessary. 
O o Sussidiary 9f the BuPont Campany 
b ec Garden City Mew Yos 11530 — «7 *Levodopa drugs include levodopa and also carbidopa/levodopa combinatioas. 
^ SYMMETREL is a DuPont registered U.S. trademark; U.S. Pat. No. 3,310,469 
Erro | Please see following page for brief 


Ero. ies, summary of prescribing information. 


SYMMETRET, °°": 
— The K rryall 
BRIEF SUMMARY OF PRESCRIBING INFORMATION e TA 


INDICATIONS. Parkinson's Disease/Syndrome and Drug-induced Extrapyram - 
idal Reactions: SYMMETREL* (amantadine hydrochloride) is indicated in the A compact leather case for smal! instruments 
treatment of idiopathic Parkinson's disease (Paralysis Agitans), postencephalitic 
Parkinsonism, drug-induced extrapyramidal reactions and symptomatic parkin- 
sonism which may follow injury to the nervous system by carbon monoxide 
intoxication. It is indicatec in those elderly patients believed to develop parkin 
sonism in association with cerebral arteriosclerosis In the treatment of 
Parkinson's disease, SYMMETREL is less effective than levodopa 
(-)-3-(3,4-dihydroxyphenyl)-L-alanine, and its efficacy in comparison with the 
anticholinergic antiparkinson drugs has not yet been established Although 
anticholinergic type side effects have been noted with SYMMETREL when used in 
patients with drug-induced extrapyramidal reactions. there is a lower incidence of 
these side effects than that observed with anticholinergic antiparkinson drugs 


CONTRAINDICATIONS. SYMMETREL ic contraindicated in patients with known 
hypersensitivity to the drug 


WARNINGS. Patients with a history of epilepsy or other "seizures" should be 
observed closely for possible increased seizure acti vity 

Patients with a history of congestive heart failure or peripheral edema should be 
followed closely as there are patients who developed congestive heart failure 
while receiving SYMMETREL 

Patients with Parkinson's disease improving on SYMMETREL should resume 
normal activities gradually and cautiously, consistent with other medical consider 
ations. such as the presence of osteoporosis or phiebothrombosis 

Patients receiving SYMMETREL who note central nervous system effects or 
blurring of vision should be cautioned against driving or working in situations 
where alertness is important 

USE IN PREGNANCY. SYMMETREL has not been studied in pregnant women 


Measuring just 12” by 4" by 27" the Karryall is an 
ideal case for physicians. It fits easily into a larger bag, 


The use of this drug in women of childbearing age should be undertaken only coat pocket Or glove compartment and carr es your 
after weighing the possible risks to the fetus against benefit to the patient $e ; i : 
SYMMETREL has been reported to be embryotoxic and teratogenic in rats at 50 basic instruments in a pl iable main compartment 


mg/kg/day. about 12 times the recommended human dose but not at 37 mg/kg 
day. Embryotoxic and teratogenic effects were not seen in rabbits which received 
up to 25 times the usual recommended adult human dose 


sealed by a zipper. 


NURSING MOTHERS: Since the drug is secreted in the milk. SYMMETREL Price $16.95 [includes shipping] 
should not be administered to nursing mothers Free gold initials: 
PRECAUTIONS. SYMMETREL (amantadine hydrochloride) should not be 
discontinued abruptly since a few patients with Parkinson's disease experienced 
a parkinsonian Crisis, i.e., a sudden marked clinica! deterioration. when this Name 
medication was suddenly stopped. The dose of anticholinergic drugs or of 


SYMMETREL should be reduced if atropine-like effects appear when these druas 
are used concurrently 

The dose of SYMMETREL may need careful adjustment in patients with renal 
impairment, congestive heart failure. peripheral edema, or orthostatic hypoten 
sion. Since SYMMETREL is not metabolizec and is mainly excreted in the urine. it 
may accumulate when renal function ts inadequate " 

Care should be exercised when administering SYMMETREL to patients with JACON IND USTRIES Peo Box 231, Boston, Ma. 02146 
liver disease, a history of recurrent eczematoid rast or to patients with psychosis 
or Severe psychoneurosis not controlled by chemotherapeutic agents. Careful 
Observation is required when SYMMETREL is administered concurrently with 
central nervous system stimulants 


ADVERSE REACTIONS. The mos! frequently occurring serious adverse INDEX TO ADVERTISERS 


reactions are: depression congestive heart failure, orthostatic hypotensive 
episodes, psychosis, and urinary retentior Rarely convulsions, leukopenia, and 
neutropenia have been reported 

Other adverse reactions of a less serious nature which have been observed are 
the following: hallucinations, confusion. anxiety anc irritability. anorexia, nausea 
and constipation; ataxia and dizziness (lightheadedness). livedo reticularis and 
peripheral edema. Adverse reactions observed less frequently are the following 
vomiting: dry mouth; headache. dyspnea fatigue, insomnia, and a sense of 
weakness. Infrequently, skin rash, slurred speech. and visual disturbances have 
been observed. Rarely ezcematoid dermatitis and oculogyric episodes have 
been reported 


DOSAGE AND ADMINISTRATION: 
Adult Dosage for Parkinsonism: 
The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg twice a 
day when used alone. SYMMETREL has an onset of action usually within 48 
hours 

The initial dose of SYMMETREL is 100 mg daily for patients with serious 
associated medical illnesses or who are receiving high doses of other antiparkir 
son drugs. After one to several weeks at 100 mg once daily. the dose may be 
increased to 100 mg twice daily, if necessary 3rd Cover 

Occasionally, patients whose responses are not optimal with SYMMETREL at 
200 mg daily may benefit from an increase up to 400 mg daily in divided doses 
However, such patients should be supervised closely by their physicians 

Patients initially deriving benefit from SYMMETREL not uncommonly experience 
a fall-off of effectiveness after a few months Benefit may be regained by increas- 
ing the dose to 300 mg daily Alternatively, temporary discontinuation of 
SYMMETREL for several weeks. followed by reinitiation of the drug. may result ir 
regaining benefit in some patients. A decision to use other antiparkinson drugs 
may be necessary 


Adult Dosage for Concomitant Therapy: 

Some patients who do not respond to anticholinergic antiparkinson dri IQS may 

respond to SYMMETREL. When SYMMETREL or antic holinergic antiparkinson 

drugs are each used with marginal benefit, concomitant use may produce 

additional! benefit Organon Pharmaceutieala -zoon N 21d Cover, 21 
When SYMMETREL and levodopa are initiated concurrently, the patient can 

exhibit rapid therapeutic benefits SYMMETREL should be held constant at 100 

mg daily or twice daily while the daily dose of levodopa is gradually increased t 

optimal benefit Parke Davis & Company 
When SYMMETREL is added to optimal well-tolerated doses of levodopa 

additional benefit may result including smoothing out the fluctuations in improve 

ment which sometimes occur in patients on levodopa alone Patients who require 

a reduction in their usual dose of levodopa because of development of side 

effects may possibly regain lost benefit with the addition of SYMMETREL 

Adult Dosage for Drug-Induced Extrapyramidal Reactions: 

The usual dose of SYMMETREL (amantadine hydrochloride) is 100 mg twice a 

day. Occasionally, patients whose responses are not optimal with SYMMETREL at University of Oregon 

200 mg daily may benefit from an increase up to 300 mg daily in divided doses Health Sciences Center 
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300KS IN NEUROLOGY AND RELATED DISCIPLINES 





THE TREALMENT OF NEUROLOGICAL 
DISEASES 
Edited by Roger N. Rosenberg, M.D. Chairman. Dept. 
of Neurelog@, The University of Texas Southwestem 
Medical Schoo! at Dallas. The indispensable source of 
detais of curent treatment, this new text is wholly dedi- 
cated to the t eatrrent of neurological diseases. Featur- 
ing up-to-date and thorough analyses of treatment 
modalities, the text covers all major entities in which 
effective therepy is available, offers complete literature 
reviews, end ciscusses pathogenesis and biology of dis- 
ease as they »elate to treatment. 1979, $45.00 













ADVANCES IN PERINATAL NEUROLOGY 
Edited by Rewena Kerobkin, M.D. and Christian Guille- 
minault, M.D. This new series consolidates current 
reviews of varous areas of mportance in the practice of 
neurclogy of the newbom. Both provocative scientific 
hypotheses and ciassical descriptive reviews provide 
practical informatian for the clinician as well as questions 
to stimulate the researcher. 1979, $25.00 


TARDIVE D*SKINESIA: RESEARCH & 

TREAT MEN 

Edited by Wiliam E. Fann, M.D., Robert Smith, M.D. 
Jchn M. Daves, MD., and Edward F. Domino, M.D. 
Summarizes and coordinates the multidisciplinary en- 
deavors cf many clinicians and answers an important 
need in itspresentation of data on the toxic effects of neu- 
roleptics en the central nervous system. Summer 1979, 
$45.00 (Tent) 






in il MEDICAL & SCIENTIFIC BOOKS 





(^ Ap»erue!ler Headache. *18.00 
C Fied Riek, 52895 

(^ Wendkcs Sudden Death. $20.00 
O Chsstersen Luna Text. 524.00 


| enclese payment tor the following: 

C Rosenberg; Neurol. Diseases. $45.00 hiia o 
(^ Koobkimn Adv. in Perinatal. $25.00 

C Crue CËronic Pain. 9545.00 Y 

C Fann. -ardwe Dyskinesia. 945.00 nae 

C Thempson Pediatric Neurol.. 930.00 City; State/Zip 


Prices subject to change without notice and higher cutside of the L.S. in Can- 
ada: Book Center. 1140 Beaulac St, Montreal H4R 1F8. In Europe, Africa, Mid- 


CHRONIC PAIN: Further Observations from 
City of Hope National Medical Center 

Edited by Benjamin L. Crue, Jr., M.D. Des-ribes and 
demonstrates the results of chronic pain treatment, 
addressing such issues as: Is it good enough? Is the need 
great enough and the cost small enough to warrant other 
similar pain clinics? Modes of treatment and :he setting 
of treatment goals for terminal cancer patients and 
chronic benign pain patients on in- and outpa-ient bases 
are discussed. Summer 1979, $45.00 (Tert.) 


LURIA’S NEGUROPSYCHOLOGICAL 
INVESTIGATION 

by Anne-Lise Christensen. `The author has ranslated 
A.R. Luria's neuropsychological examination of patients 
with focal brain lesions into a more formalized outline. 
The manual contains the specific questions and instruc- 
tions for assessment. Instructions are simple, explicit; 
cards sturdy, easy to handle. The text presents the theo- 
retical considerations of neuropsychology anc the study 
of higher cortical functions.’ —Perceptual & Motor 
Skills. 1975, Text: $24.00; Manual: $7.95; Diagnostic 
Cards: $40.00 


PATHOGENESIS & TREATMENT OF 
HEADACHE 

Edited by Otto Appenzeller, M.D. When one has Arnold 
Friedman, John Graham and Earl Walker, to mention a 
few of the many prominent names connected with head- 
ache, writing from their own viewpoints, and with their 
own brands of humour, the result is a fascinating series 
of cameos that can be read in any order, at anytime, and 
again and again." —British Medical Journal. 1976, 
$18.00 


INFANTS BORN AT RISK: BEHAVIOR & 
DEVELOPMENT 

Edited by Tiffany Field, Ph.D., with Anita M Sostek, 
Ph.D., Susan Goldberg, Ph.D. and H.H. Shuman, M.D. 
1979, $28.95 


SUDDEN DEATH & PSYCHIATRIC ILLNESS 
By Martin H. Wendkos, M.D. 1979, $20.00 


PEDIATRIC NEUROLOGY & NEUROSURGERY 
Edited by Richard A. Thompson, M.D. and John R. 
Green, M.D. 1978, $30.00 


mu mm ur eee ee ee ee ee ee ee E Um 
175-20 Wexford Terrace, Jamaica, New Yor« 11432 


dle Fast: SP Medical & Scientific Books. 3 Henrietta St.. London WC2E 8LU, 
ENG. N.Y.S. residents add tax. ANG 


C Lura Manual, $7.95 
O Luria Cards. $940.00 
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Uppermost in your mind, but no longer enough . 


ast 


Do you spend an increasing amount of your time on administrative duties? Once it 
was enough to provide the best medical care possible. Today you must also be a 


manager, a decision-maker, a partner with hospital administration. 


As a medical staff member, you face issues and responsibilities for which medical 
school never prepared you. To better equip you for the unique challenges you face, 
the American Medical Association has organized a series of seminars. The AMA 
Medical Staff Leadership seminars and the AMA Patient Safety/Risk Control 
Seminars provide you the opportunity to pick the brains of the experts and to meet 
and discuss your problems with other physicians from across the country. 


For further information, call (312) 751-6657. 


Patient Safety/ 

Risk Control Seminar 
Palm Beach, Florida 
The Breakers 
November 9-10, 1979 


Special Joint Seminar on 
Medical Staff Leadership and 
Conflict Resolution 
Portsmouth, New Hampshire 
Wentworth-by-the-Sea 
August 27-September 1, 1979 


Mere eei AMA 


E ay 





Medical Staff Leadership Seminar 
(Advanced) 

Atlantic City, New Jersey 
Resorts International Hotel 
October 12-13, 1979 








. FROM PARKE-DAVIS RESEARCH 


A BREAKTHROUGH 
IN THE TREATMENT OF 
A MAJOR VIRAL DISEASE 
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Controlled studies indicate that VIRA-A 
( vidarabine for infusion) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 28% 
iChi-square analyses, P = 0.03) (Fig. 1). i 





ity and mortality in biepsy-proved Herpes simplex 
| virus encephalitis. 


BIAID* STUDY N18 
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~adaptec from Whitley, et ai! 


VIRA- 2. 


PLACEBO? 
HERAPY 
15m 0.03 AT DAY 30 


Of 28 patients who were brain-biopsy 
positive for Herpes simplex virus, 
18 received VIRA-A and 10 received 


placebo.! 


E; dy ad nz rosis and treatment are essential 


There is a direct relationship between 
the outcome of therapy and the state of 
consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the patient with 
Herpes simplex virus encephalitis, 
therapy may be futile.! In the same 
double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


d mortality OT pati “le ^ PE 
simplex virus enc 







died in spite of active drug therapy, 
and all the survivors were severely F 
neurologically debilitated. But no deaths — 
occurred among lethargic patients 
treated with VIRA-A, and six of seven 
survivors had only minor or moderate 
neurologic complications.! 

After localization of an intracerebral 
lesion by brain scan, electroencepha- 
lography, and/or computerized axial 
tomography, brain biopsy isrequiredto _ 
confirm the etiologic diagnosis by means | 
of viral isolation in cell cultures, Detec- 
tion of Herpes simplex virus in the 
biopsied brain tissue can also be reliably 
done by specific fluorescent antibody 
techniques. 


Recommended Dosage: 
15 mg/kg/day for 10 days 


Note: There are no clinical studies 
available to indicate that VIRA-A for 
infusion is effective in the management 
of encephalitis due to varicella-zoster or 
vaccinia viruses. VIRA-A is not effective _ 
against RNA viral or adenoviral infec- —— 
tions. It is also not effective against 
bacterial or fungal infections. There are 
no clinical data to indicate efficacy 
against cytomegalovirus, vaccinia virus, 
or smallpox virus. 

Some degree of immunocompetence 
must be present in order for VIRA-A 
to achieve clinical response. 





Please see following page for complete 
prescribing information, including 
contraindications, warnings, precautions, 
and adverse reactions. Be 
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A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion (ara-A, vidarabine, adenine arabinoside bis asteree antivirei 
drug lor intravenous administration only. Vira A (Vidarabine for Infusion) is 3 purine nu- 
Cieoside obtained from fermentation cultures of Streptomyces antibioticus. Each milbhter at 
suspension contains 200 milligrams of vidarabine monohydrate equivalent to 187.4 milli 
grams of vidarabine Each milliliter contains 0.1 miligram Phemerol* (benzethonium 
chiordé) as a preservative. sodium phosphate dibasic. 0.957 milligrams. ard sodi im phos- 
phate monobasic, 4 138 milligrams, as buffering agents. Hydrochloric acid may have been 
added to adjust pH. Vira-A is a white. crystalline sold with {his ampincal formula: 

Cic Hi ,Ní«O4*H,0 The molecular weight is 285.2; the solubilitv is 0.45 mg/ml at 25°C: and 
the melting point ranges from 260? to 270?C. The chemical name is 9-[1-D-arabincturanosy-- 
adenine monohydrate, with the following structural formula 

Clinical Pharmacology. Following intravenous admin- 

istration, Vira- A is rapidly deaminated into arabinosyt- 

hypoxanthine (Arato. the pnnopal metabolite. which NH, 

is promptly distributed into the tissues. Peak Ara-Hx 

and Ara-A plasma levels ranging from 3 to 6 ug/ml and WA N 

0.2 10 0.4 ug/ml, respectively. are attained after slow in- i = 
travenous infusion of Vira- A doses of 10 mg/kg of body | 

weight. These levels reflect the rate of infusion and M 
show no accumulation across ime. The mean hait-hfe 

of Ara-Hx i$ 3.3 hours Ara-Hx penetrates into the cere- 
Drospinal fluid (CSF) to give a CSF/plasma ratio of ap- 
proximately 1:3. HO-—CH; H-Q 

Excretion of Vira-A 1s pnncipally via the kidneys f 
Unnary excretion is constant over 24 hours Forty-one O 
tc 53°» of the daly dose is recovered in the unne as H OH 
Ara-Hx with 1 to 3*5 appeanng as the parent com- 
pound. There is no evidence of fecal excretion of drug H H 
or metabolites, In patients with impaired renal function OH H 
Ara-Hx may accumuiate in the plasme and reach levels 
several-fold higher than those described above. 
Microbiology. Vira-A possesses vitro andin vivo 
antiviral activity against Herpesvirus simplex (Herpes simplex vitusi types ! and 2 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involved with the inhibition of viral replication In KB cells in- 
fected with Herpes simplex virus type 1, Vira-A inhibits viral DNA synthesis. Vira-A os rapiclly 
deammated to Ara- Hx. the principal metabolite, in celi cultures, laboratory animals. and 
humans. 

Ara-Hx also possesses .n vitro antiviral activity but this activity is significantly less than the 
activity of Vira- A. 

Indications and Usage. Vira-A is indicated in the treatment of Herpes simplex virus en- 
cephalitis. Controlled studies indicate that Vira- A therapy will reduce the mortality caused by 
Herpes simplex virus encephalitis from 7010 28°» Vua-A therapy does nat appear to alter 
morbidity and resulting serious neurological sequelae in the comatose patent Therelore. 
eariy diagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be suspected in patients with a history of an 
acute febnie encephalopathy associated with disordered mentation. alterec level of con- 
sciousness and loca! cerebral signs. 

Studies which may support the suspected diagnosis include examination of cerebrospinal 
fug and localization of an intra-cerebral lesion by brain scan, electroencephalography or 
camputenzed axial tomography (CAT) 

Drain biopsy is required in order to confirm the etiological diagnosis by means c viral isola- 
tion in cell cultures. 

Detection of Herpes simplex virus in the biopsied brain tissue can atso be rehably done Dv 
speciic fluorescent antibody techniques Detection of Herpes virus-like particies by electron 
microscopy or detection of intranuctear inclus:ons by histopathologic techniques orvy pro- 
vides a presumptive diagnosis 

There are no reports avadable to indicate that Vira-A for infusionis effective in the manage- 
ment of encephalitis due to varicella-zoster or vacoma viruses. Vira-A is not effects against 
intections caused by adenovirus or RNA viruses. It is also not effective against bacterial or 
fungal infections. There are no data to support efficacy of Vira- A against cytomegaiovitus. 
vaccima virus. or smalipox virus. 

Contraindications. Vira-A 1s contraindicated in patients who develop h ypersensibvly reac- 
tions for 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneoms route 
because of its low solubility and poor absorption 


Precautions. Treatment should be discontinued in the patient with a brain biopsy recative for 
E Moy zi 


Herpes simplex virus in cell culture. 

Special care should be exercised wren admimistening Vira-A to patients sascepkble to fud 
overoading or cerebral edema Examoles are patients with CNS infections and imoarad re. 
nai tunctian 

Patients with impaired renal function. such as post-operative renal transplant recipients. 
may have a slower rate of renal excretion al Ara- Hx. Therefore the dose of Vira- A may need 
to be adjusted according to the severity of impairment. These patients shouid be carefully 
monitored 

Patients with impaired hiver function should also be observed for possible adverse effects 

Appropriate hematologie tests are recommended during Vira- A administration sace Ne 
moültobin. hematocrt. white blood cells. and platelets may be cepressed ducing therapy. 

Some degree ol immunocompetence must be present in order for Vira A to achieve ciimic al 
response 

Usage in Pregnancy: Vra A given aarenterally is teratogerec in rats and rabbits Doses of 
3 mg/kg or higher given intramuscularly to pregnant rabbits during organogenesis induced 
fetal abnormalites Doses of 3 moko or less did not induce teratogenic changes m pregnant 
raboits Vira-A doses ranging from 30 1:0 250 mg/kg were giver intramuscularly to pregnant 
rats during organogenesis, signs of maternal toxicity were induced at doses of 100 mg/kg oi 
higher and frank fetal anomalies were found at doses of 15010250 mg/kg 

A safe dose for the human embryo or fetus has not been established 

Consequently, the use of Vira-A in pregnant patients should be limited tot fe-threatening 
dinesses where the possible benefits outweigh the potential asks involved 

Its not known whether Vira Ais excreted in human milk. As a general rule nurs na shoatd 
not be undertaken while a patient is under treatment since many drugs are excreted in hu- 
man milk. However, Vira A is rapidly deaminated in the gastrointesbinal tract. 
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Adverse Reactions. The principal adverse reactions invowe the gastrointestinal tract and 
are anorexia, nausea, vomiting. and diarrhea These reactions are m Hd to moderate, and sel- 
dom require termination of Vira- A therapy 

CNS disturbances have been occasionally reported at therapeutic doses. These are 
tremor. dizziness. hallucinations, confusion. psychosis. and ataxia 

Hematologic clinical laboratory changes noted in controled and uncontrolled studies were 
a decrease in hemoglobin or hernatocrit. white blood cell count. ard platelet count SGOT 
elevations were also observed. Other changes occasionally observed were decreases in 
reticulocyte count and elevated total biirubin. 

Other symptoms which have been reported are weight loss. ma ase. pruntus. rash hema- 
temesis, and pain at the imection ste. 

Overdosage. Acute massive overdose of the intravenous torm nas been reported without 
any serious evidence of adverse effect. Acute water overloading «oud pose a greater threat 
to the patient than Vira- A, due to tts low solubdity. Doses of Vira- A over 20 mg/kg/day can 
produce bone marrow depression with concomitant throómbocytopensa and ieukopema ff a 
massive overdose of the intravenous form occurs. hematoogic, ler, and renal tunctions 
should be carefully monitored. 

Acute massive oral ingestion is not expected to be toxic secause dug absorption from the 
gastrointestinal tract is mimimal The oral LD....for Vra Ais greater then 5.020 mg/kg in mice 
and rats. 

Dosage and Administration. CAUTION — THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA. 
TION RAPID OR BOLUS INJECTION MUST BE AVOIDED 

Dosage. Herpes simplex virus encephalitis 15 mg/kg/day for O days 

Method of Preparation. Each vial contains 200 mg of Vra-A per T! ot suspension. The 
solubility of Vira-A in intravenous infusion fluids is limited Each ona mg of Vira-A requires 
e.22 ml of intravenous infusion fluid for complete solubilizaon, Therefore. each one liter of 
intravenous infusion fluid will solubilize a maximum of 450 mg ot Vra-A 

Any appropriate intravenous solution is suitable for use es a dilen EXCEPT biologie or 
colloidal fluids te.g.. blood products. protein solutions, etc: 

Shake the Vira-A vial well to obtain a homogeneous suspension before measuring and 
transferring. 

Prepare the Vira- A solution for intravenous administration by asep cally transtesring the 
proper dose of Vira-A into an appropriate intravenous intuseon fuic. Tre intravenous infusion 
urd used to prepare the Vira A solution may be prewarmed to 35° to 46°C (05? to 100*F) to 
faciate solution of the drug following its transference. Depending on the dose to be given, 
more than one liter of intravenous infusion fluid may be required Tho oughly agitate the pme- 
pared admixture unti completely clear. Complete solubilization of he drug. as indicated bya 
completely clear solution, is ascertained by careful visualinspecticn “nal filtration with anin- 
ine membrane filter (0.45 p pore size or smaller) is necessary. 

Once in solution, the drug has been found to be chemically stable at room temperature (be- 
low 86°F) for atleast two weeks. Ditution should be made hast prior to adeamnistration and 
used at least within 48 hours. Subsequent agitation. shaking. or inversion af the bottle is un- 
necessary once the drug is completely in solution 

Administration. Using aseptic technique slowly infuse me total Sealy dose oy intravenous 
infusion (prepared as discussed above} at a constant rate ever a 12- to 24-hour pened. 

How Supplied. N 0071-4150-08 {Steri Vial* 4150) Vira-A (idarab ne tor infusion) a sterile 
suspension containing 200 mg/ml. is supplied in Seni Sten Vials. packages of 10 

Animal Pharmacology and Toxicity. Acute Toxicity: Thesntraperccneat LO« for Vica A 
ranged from 3.890 to 4.500 mg/kg in mice. and from 2.23980 2,512 mg. kg in tats. suggesting 
a iow order af toxicity to a single parenteral dose. Hepatic mega ocytosIs was observed in 
rats after single, intrapertoneal injections at! doses near and exceeding the LO. value The 
hepatic megalocytosis appeared to regress completely over several months, Acuteintrave- 
nous values could not be obtained because of the limited solubility of Vira A 

Subacute Toxicity. Rats. dogs. and monkeys have beer given daily intramuscular mjec- 
Hons of Vira- A as a 20% suspension for 28 days. These anenal species showed dose related 
decreases in hemoglobin, hematocrt, and lymphocytes Bane marow depression was also 
observed in monkeys. Except for localized. injection- site isury 2nd weight gain inhibition or 
loss. rats tolerated daily doses up to 150 mg/kg. and dogs ‘olercted daily doses up to 50 mg/ 
kg Megalocytosis was not seen in the rats dosed by the intramusculer route for 28 days. 
Rhesus monkeys were particularly sensitive to Vira-A. Daily intramuscular doses of 15 mg/kg 
were tolerable. but doses of 25 mg/kg or higher induced progressively severe clinical signs of 
CNS toxicity. Three monkeys given slow intravenous infusions cf Vira-A in solution at a dose 
of 15 mg/kg daily for 28 days had no signihcant adverse reactions 

Tumorigenicity. Chronic parenteral (Mj studies of vidarabine have been conducted in 
mice and rats. 

in the mouse study, there was a statistically significant increase ni ver tumor incidence 
among the vidarabine-treated females. In the same study. some vidarabine-treated male 
mice developed kidney neoplasia. No renal tumors were foundin Ine vehicle-treated control 
mice or the vidarabine-treated female mice 

in the rat study intestinal, testicular, and thyroid neoplasia occumec with greater frequency 
among the vidarabine-treated animals than in the vehicie-beated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the fow-dose (30 mg/kg) 
females were statistically significant. 

Hepatic megalocytosis, associated with idarabine treatment has been found in short- and 
long-term rodent (rat and mouse) studies. Iris not clear whether or not this represents a 
preneoptastic change. 

Mutagenicity. Results of in vitro experiments indicate that vidar abane can be incorporated 
info mammalian DNA and can induce mutahon in mammatan cells (mouse L5178Y celi hne]. 
Thus lar.in vivo studies have not been as conciusive. but thereis some evidence (dominant 
lethal assay in muce) that vidarabine may be capable of producing nutagenic elects in male 
germ cells. 

H has also been reported that vidarabine causes chromosome Drezks andi Gaps when 
added to human leukocytes in vitro While the signiticance of these efectsin terms of muta- 
genmcty is not fully understood. Ihereis a well-known correation between the ability of vari- 
ous agents to produce such effects and ther ability to prodece ber table genetic damage 
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Reference: ! Whitley RJ. Soong S4. Dolin A. et ab Adenine arebiaoside therapy of biopsy- 
proved herpes simplex encephaliis: National Institute of Aliergy and infectious Diseases 
Collaborative Antiviral Study. N Engl J Med 297 289-294. August 11,7977 
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Pathokinetic Mechanisms and Molecular Messengers (A Dramatic View) 
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(especially the myotrophic form)" ^ 
(J. Dvorak, MD, W. K. Engel, MD, 
unpublished observations, 1977), and 
the protozoan cf neon tetra disease of 
fish, which occars in pseudocysts and 
is morphologically similar to Toxoplas- 
ma or Sarcosporidia (W. K. Engel, 
MD, D. W. Bishop, DO, unpublished 
observations, 1965). Effects of assassi- 
nation on the muscle fiber vary from 
death to maiming. Whether the 
formation of tubular aggregates in 
type II fibers,^"^* often seen in 
intoxications, is at least in some 
instances a protective response for 
detoxifying agents is still uncertain. 
Misdirected Assassination (Sparafu- 
cile Phenomencn).—PRoBABLE.—In my- 
asthenia gravis (MG) serum, a dis- 
ease-specifie abnormal IgG has been 
found to block the usual binding at the 
neuromuscular junction of a-bun- 
garotoxin (an agent known to bind 
specifically to the nicotinic acetylcho- 
line receptor [nAChR]), presumably 
because of the abnormal IgG binding 
at that junction®; a-bungarotoxin 
binds in normal human muscle both to 
postsynaptic (muscle) and presynaptic 
(axonal) plasmalemma.^' Thus, we 
have proposed that MG is both a post- 
synaptic and presynaptic disease.” 
Although the presynaptic localization, 
on which was based the presynaptic 
aspect of that hypothesis, was initially 
criticized by one group as being arti- 
factual,” that same group has recently 
reported binding of IgG and comple- 
ment-containing complexes at both 
the postsynaptic and presynaptic re- 
gions," data supporting our original 
proposal. Knowledge of the abnormal 
IgG has led to a sometimes-beneficial 
short-term treatment, plasmaphore- 
sis, to remove circulating proteins 
that include that pathologie IgG,**** 
with longer benefit having been 


W. King Engel, MD 


reported frem cembining plasmaphor- E 
esis with azathieprine and predniscne 
immunosuppression. “7 Why the abnor- 
mal IgG is produced is not known. It 
could be produced by berserk B 
lymphocytes or, as we proposed to be 
more likely. produced in response toa 








"foreign" molecule, an exogenous one | 


or an endogenous one altered so as to - 
be interpreted as foreign. The human 
thymic epitheleiG cels of Hassel's 
corpuscles are epitheioid ultrastrue- | 
turally because of their tonofibrils end - 
desmosomes, as seen in surgically 
removed tissue of patients with MG* 
and in cultures of those thymuses. 
(V. Askanas, MD, W. K. Engel, MD, 
unpublished observations, 1977). The 
thymie — epitheloid cells contain 
nAChR.” They do not have ultrastruc- 
tural characteristics of striated mis- 
ele cells, such as myofibrils, in surgi- 
eally excised tissue or after UE 
Earlier, we preposed that the anti 
AChR IgG coreacts, as a "Soarafucile" 
phenomenon,” with, and assassinates, 
nAChR molecules of tae neuromuscu- 
lar junction but is actually intending 
to assassinate a “foreigned” molecule 
in a thymic cell’? We have now 
proprosed that that molecule is the 
nAChR of thymic epithelial cells, 
foreigned by an unkown mechanism, 
possibly a viral infestatior of them. 
Since the thymic epithelial cell nAChR 
is a nonjunctional nAChR, :t is harmo- 
nious with this formulation that the 
pathologic IgG has been observed to 
bind as well or better to the extrajunc- 
tional AChR of muscle fibers as to the 
junctions ? (the junctions we propose 
to contain both junctional and extra- 
junctional types of AChR). Search 
with the electron micrascope for viral 
particles in the epithe ial cells of biop- _ 
sied or tissue-cultured MG thymus has ~ 
not yet been fruitful (V. Askanas, MD, 
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vations, 1977). 

Another possible expression of a 
Sparafucile phenomenon in human 
MG is based on several findings: (1) 
the pathologic IgG binds as well or 
better to diffuse extrajunctional plas- 
malemmal AChR of deinnervated 
fibers as to junctional AChR"; (2) 
there is evidence of muscle fiber 
“leakage,” as in a myopathy, in the 
form of elevated serum hemopexin 
levels," accelerated hemopexin turn- 
over (B. T. Adornato, MD; M. Foidart, 
MD; W. K. Engel, MD; U. Muller- 
Eberhard, MD; unpublished observa- 
tions, 1978), and elevated serum myo- 
globin levels (B. T. Adornato; MD, L. 
Kagen, MD; W. K. Engel, MD; unpub- 
lished observations, 1978); and (3) 
there are in occasional MG patients 
regenerative-degenerative ^ (regen- 
degen) fibers," like those in mini- 
mal myopathy, which may be the "tip 
of the iceberg" subset of the set of 
leaky fibers (most of which are appar- 
ently normal histochemically). Accord- 
ingly, we proposed that the anti- 
AChR IgG of human MG acting at the 
neuromuscular junction can cause 
deinnervation of some muscle fi- 
bers’ (vide infra) which then devel- 
op diffuse extrajunctional AChR that 
serves as another target for the anti- 
AChR IgG, such that some fibers are 
slightly damaged so as to leak 
contents and/or become regen-degen 
in appearance. 

PossiBLE: 1.—In the B lymphocyte 
dyscrasic amyloidosis of adult onset, 
nearly always sporadic, there is an 
abnormal immunoglobulin fragment 
produced in excess, of the variable 
portion of the immunoglobulin light 
chain, x much more often than À.” 
(Some examples in this and the next 
category are. mainly in relation to 
neuronal damage, but the same mech- 
anisms could cause muscle damage in 
other diseases.) These fragments are 
known to be filamentogenie when 
slightly modified (perhaps by tissue 
macrophages), forming filaments in 
B-pleated sheets possessing the stain- 
ing characteristics of amyloid. We 
have proposed that an immunoglobu- 
lin light chain variable-portion frag- 
ment, but not necessarily the ulti- 
mately filamentogenic one, may, as 
a  "paraSparafucile" phenomenon 
("para" if it is not the filamentogenic 
fragment), diffusely impair neuron- 
al and Schwann cell metabolism with- 
out being deposited as amyloid fila- 
ments in the loci of damage (vide 
infra). This is proposed because of the 
general symmetry of the neuropathy 
and the paucity, actually widespread 
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W. K. Engel, MD unpublished obser- 





absence, of stained amyloid deposits 


in nerves te affected regions (W. K. 
Engel, MD, unpublished observations, 
1970). Between muscle fibers, but not 
within them, there is usually a large 
amount of amyloid fibrils, but no 
muscle fiber necrosis. However, in two 
rare pairs of brothers with early- 
adult-onset amyloid myopathy (and 
some neuropathy}, the amyloid depos- 
its in the muscle were slight, and in 
many regions nondetectable, raising 
the possibility o? a paraSparafucile 
myopathie effect of a nonaggregated 
protein fragment acting on muscle 
fibers, or through blood vessel dam- 
age, or both. In multiple myeloma and 
Waldenstrüm's — macroglobulinemia, 
there can be an aecompanying diffuse 
symmetrica: polyneuropathy,'*" and 
in only 5% te 10% of such eases is there 
detectable amyloidosis. Thus, in the 
other 90%, there is likely to be a 
neurotoxic nonamyloidogenie Spara- 
fucile molecule produced by the abnor- 
mal B lymphocytes (plasma cells); 
however, such a molecule has not yet 
been identified. À recent finding may 
be relevant. A woman with symmetri- 
eal sensorimotor polyneuropathy and 
an IgM-x macroglobulinemia showed 
negative amyloid reaction (crystal- 
violet) in six tissues, but anti-x anti- 
sera showed specifically reacting de- 
posits in muscle (in the location typi- 
cal of amyloid),* distributed evenly 
throughout the perineural sheaths of 
peripheral nerve and slightly present 
among nerve fibers (M. C. Dalakas, 
MD, W. K. Engel, MD, unpublished 
observations. 1978). We wonder 
whether, in the second location, these 
could be interfering with a normal 
exchange function at that physiologie 
barrier. 

2.-In some patients with heredi- 
tary sensory nevropathy, a serum 
elevation of gut-produced IgA has 
been demonstrated.'* The relationship 
of that IgA to the neuropathy is not 
known. One speeulation was that 
perhaps it is directed primarily 
against a fcreign or seemingly for- 
eign gut-contained, gut-malabsorbed, 
or gut-infested protein or protein- 
containing erganism, or both, and 
coincidentally cross-reacts so as to be 
toxic to sensory neurons. However, a 
mechanism associated with direct, 
unintentional assassination should 
also be considered. 

3.—In assoetation with cancer, there 
can be diffuse dermatomyositis, which 
is indistinguishable from the derma- 
tomyositis tunassociated with neo- 
plasms; therefore, the pathogenic 
mechanisms of both probably are the 
same (vide iufra). With cancer, there 





can also be a widespread muscle wast- 











ing, which histochemieally is mani- 
fested as preferential atrophy of type 


HT muscle fibers. The cause is nota 


known. One speculatior: was that the 
cancer cells might be secreting a 
Sparafucile molecule that directly or 
indirectly results in muscle fiber atro- 
phy.^ (If the muscle cell atrophy is 
"premediated" to prcvide energy- 
source substrates fer the cancer cell, it 
would be a direct, simple assassination 
mechanism; or, an abrormal molecule 
could play a direct unintentional 
assassinating role.) An assassinating 
molecule might, in its production, be 
analogous to the various hormone-like 
molecules and other peptide molecules 
and fragments, secreted by various 
cancers (“cancer” being used here in 
the broad sense for neoplasia), as 
well as analogous to the immunoglob- 
ulins secreted by lrmphoeyte dyscera- 
sias, including myelomas (vide supra). 
(Actually, we now favor martyrdom as 
likely to be the maior mechanism 
underlying type I fiber atrophy in 
many cancer patients, vide infra.) 
4.—In the polymyositis-dermato- 
myositis complex, killer T lymphocytes 
and/or rhabdomyoeytotoxie immuno- 
globulins have been postulated; only 
the former have been demonstrated 
and only inconsistently. If either, 
or both, is proved to be the cause of 


ble that it is directed primarily against 
a foreign, or foreigned, molecule and 
only incidentally coreacts with a muscle 
cell plasmalemmal component, with or 
without also reacting to & muscle blood 
vessel plasmalemmal component. (A 
killer T lymphocyte mezhanism may 
be more important in adults than in 
children with the poiymvositis-der- 
matomyositis complex, the children 
seeming to have a vascular component 
of immunoglobulin-complex deposi- 
tion as a major pathogenic mechanism, 
vide infra). 

Assassination, Direct, Unintention- 
al.—PROBABLE.—Corticosteroid intoxi- 
cation in humans produces preferen- 
tial atrophy of type II muscle 
fibers.” This atrophy can be 
considered “unintentional,” teleologi- 
cally, when the drug is given thera- 
peutically or when it is endogenously 
increased in Cushing's syndrome. The 
mechanism is a direct one if the action 
of the corticostercid in vivo, yet 
unproven, is on the musc.e fiber (rath- 
er than on the motor nerve to impair 
synthesis or release of trophic mole- 
cules, which is a possible alternative or 
coexistent mechanism). 

PossigLE.—In the cases of heredi- 
tary sensory neuropathy with elevated 
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serum IgA levels (shown to be caused 
by overpreduction ie the gastrointes- 
tinal tract." a mechanism involving a 
gorda hologicslly gastrointestinally ab- 
` sorbed, msotozic molecule should be 
eorsidered as an alternative hypothe- 
ais to misdireeted assassination. 
 Assassinstion. Indirect, Unintention- 
al—Vi. Bowser Moror NEURON 
(LI'MNE-PsoBASLE «WITH SUBTYPE 
GROUPING).—Ordinany — neurogenous 
deianecvation as occurs, for example 
in amyotrophic lateral sclerosis and 
various peripheral neuropathies, and 
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NN, resulting in histo- 
nies] canversion of the reinner- 
ed muscle fiber to the type 
med by its new foster LMN. 
ochemieally. this results in type- 
" goad 4 btyvpe-grouping,* " *! 
ical concomitant of which is 
eased spatial density of muscle 
bers ir the reirmerveting motor unit 
evident by single-fiber electromyog- 
rapky (2MG)°* and motor-unit ac- 
tion potentials of increased amplitude 
and duratien by ordinary EMG.” 
Conversely, these histochemical, sin- 
gle-Éber EMG, and EMG findings are 
considered ondieative" of reinnerva- 
tion, but reirnervatior that can follow 
either 3eurogenous r myogenous 
(vide infra) deimnervstion (eg, occur- 
rence of these fmdings in Duehenne 
museular dystrophy" **** is presum- 
o wing myogerous deinnerva- 
į scle fiber type paucity seen 

. muscle biepsy specimen can, 
theoretically. be a reflection (a) of 
smal sampling cf a very large type- 
group, (è) of preferertial myopathie 
involverent of the pauce type 
of museie fiber, or (cj of preferen- 
tial invo'verrent of the type of LMN 
corresponding to the scarce type of 
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postulated cause of the musele weak- 
ness in CCD).*7**' Core fibers resem- 
ble target and targetoid fibers of ordi- 
nary neurogenous deinnervation," ^" 
and in CCD, there are often some 
small angular fibers histochemically 
like those of ordinary deinnervation." 
A neurogenic basis of CCD was postu- 
lated.*/3 However, recent studies 
demonstrated no inereased fiber den- 
sity within type I motor units by 
single-fiber EMG and no subtype 
grouping of muscle fibers within the 
vast fields of type I fibers.*'^* There- 
fore, we propose that there is (a) an 
embryonic paucity of type II LMNs on 
the basis of inadequate primary 
formation, (b) excessive loss by a 
neurothanosis, which is the normal 
embryonic process responsible for 
death of half the LMNs initially 
formed in chick embryo; or (c) loss by 
another mechanism. We further pro- 
pose that the type I LMNs are less 
than perfect, because their muscle 
fibers are imperfeet (viz, core-eontain- 
ing and, at least in some patients with 
CCD, predisposed to damage by drugs 
leading to the malignant hyperther- 
mia-rigidity (MHR) syndrome, vide 
infra),? and their motor units are 
small, as evidenced by the EMG with 
brief, small, abundant motor-unit ac- 
tion potentials." (Considered less 
likely is a dysreception mechanism 
such that muscle fibers have a relative 
aversion to LMN innervation, an aver- 
sion much more to type II than to type 
I LMNs.) In infantile spinal muscular 
atrophy, there is a relative sparing 
and hypertrophy of some type I 
fibers: and therefore, presumably, 
sparing of some type I LMNs. Wheth- 
er that phenomenon is relevant to 
pathogenic mechanisms in central 
core disease remains unknown. In 
benign congenital hypotonia with type 
II fiber paucity," exactly the same 
pathogenesis as in central core dis- 
ease, involving type II neuron paucity 
during embryogenesis, is proposed, 
except for the lack of formation of 
cores, which we consider a secondary 
and unimportant event. In congenital 
rod disease, an aspect of neurogenic 
pathogenesis similar to that of central 
core disease has been postulated on 
the basis of finding marked type II 
muscle fiber paucity, normal subtype 
distribution in the fields of type I 
fibers, and no increased density of 
type I motor units by single-fiber 
EMG." 

In dysneurogenous susceptibility of 
muscle fibers to toxins, muscle fibers 
are dysneurogenously set up for phar- 
macologic direct assassination. In 
the malignant hyperthermia-rigidity 










(MHR) syndrome, there is a suscepti- 
bility of muscle fibers to Gamage by 
ordinarily safe therapeutic doses of 
suecinyleholine and halothane (vide 
infra). We have proposed that at least 
in some cases of MEE tne muscie 
fibers may have this predisposition 
because of dysinnervation, based te) 
on MHR's being strongly associated 
with central core disease (W. K. 
Engel, MD, unpublished observations, 
1976), itself postulated to be neuro- 
genic (vide supra); and (b) on other 
cases of MHR having evidence of ordi- 
nary neurogenous deinnervation in 
muscle biopsy specimens (W. K. 
Engel, MD, and G. Eng, MD, unpub- 
lished observations, 1976). 

Via BLOOD VESSELS.—PROEABLE.—in 
experimental ischemic myepathy of 
animals,**** and the ischemic myopa- 
thy of human peripheral vascular 
disease," arterial vessel insufficiency 


is presumed to occur. In the dermata- — 
myositis-polymyositis complex, immu- Í 
noglobulin complexes are found m — 


small blood vessels, much more com- 
monly in the childhood than the aduit 
form.**** These complexes are likely 
to be affecting blood flow in the 
muscle, resulting in musele fiber 
damage. (This may not be the only 
muscle-damaging mecharism in der- 
matomyositis-polymyositis [see "Mis- 
directed Assassination"l) : 

PossiBLE.—In the pathogenesis of- 
Duchenne muscular dystrophy, the 
possibility of: a vascular mecha- 
nism or component (vide infra) has 
been raised. 2 


Suicide 


Fndoexhaustia.—Endoexhaustia, th 
"Hoffman-Olympia phenomenon" 
(Les Comtes d'Hoffman), is a failure of. 
internal energy. l uc a 

PROBABLE.— The common d ina- 
tor of endoexhaustia is likely to be 
inadequate adenosine triphosphate — 
(ATP) generation for maintenance of 
plasmalemmal integrity. This seems 
to be oecurring in several known 
defects of utilization of energy-yleld- _ 
ing substrate, as evidenced by major . 
rhabdomyolysis and myoglobinuria at- | 
times of severe need of the unavail- 
able substrate (ie, famished fibers in 
fuelopathies, or afuelias), during exer- 
cise (and even more so during 
ischemie exercise) for glycogen/ 
glucose utilization defects, and during 
fasting for lipid/fatty-acid/ketone- 
body utilization defects; and as evi- 
denced by minor degrees of muscle 
fiber destruction at times of lesser 
demand. Known dejects af glucose/ 
glycogen utilization are the phospho- 
rylase, phosphofructokinase, end de- 
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branching-enzyme deficiencies, and in 


experimental animals,  odoacetate- 
poisoning of glyceraldehyde-3-phos- 
phate dehydrogenase? Known defects 
of lipid/fatty-acid/ketone-body utili- 
zation are the inability to utilize long- 
chain fatty acids" and the proven 
long-chain fatty acid carnitine acyl- 
transferase (LCFACAT) deficiency,” 
and probably the infantile fatal fast- 
ing rhabdomyolysis, which has lipid 
droplets accumulated in type I fibers 
(but elevated LCFACAT levels) (S. 
DiMauro, MD, W. K. Engel, MD, 
unpublished observations, 1977), and 
which conceivably could be a defect of 
ketone-body utilization. The fiber 
type preferentially damaged (histo- 
logically evident in severe situations 
by accumulation of calcium, vide 
infra) presumably is the one more 
dependent on the unavailable fuel. 
This has been demonstrated to be the 
type II fiber in muscle phosphorylase 
deficiency, in phosphofructokinase de- 
ficiency, and in iodoacetate poisoning 
of glyceraldehyde-3-phosphate dehy- 
drogenase*"; and the type I fiber in 
infantile fatal fasting rhabdomyoly- 
sis.^ That these are examples of 
endoexhaustia is supported by the 
effectiveness (at least in the acute 
test situation) of alternate-pathway 
therapy, eg, D-glucose, medium-chain 
triglycerides, or mixed triglycerides 
in phosphorylase deficiency, or me- 
dium-chain triglycerides in the inabil- 
ity to utilize long-chain fatty acids.” 

POSSIBLE.—A mino acids, especially 
the three branched-chain amino acids 
and most especially leucine, can be 
used as fuel by muscle (vide infra). 
Thus a defect in their uptake or in the 
steps of, or leading to, their oxidation 
could conceivably lead to a type of 
endoexhaustia. Ànd because glycerol 
can be used as a fuel by muscle, 
conceivably a defect in its metabolism 
might result in a mild endoexhaustia. 
In muscle carnitine | deficiency,» 
perhaps an endoexhaustia occurs, but 
if so it would be very subtle, since that 
disorder is not associated with attacks 
of rhabdomyolysis and myoglobinu- 
ria. 

In all of the endoexhaustias, we 
consider that lack of ATP is the 
common factor resulting in failure of 
maintenance of plasmalemmal integ- 
rity and hence of plasmalemmal 
barrier function, with resultant in- 
pouring of extracellular calcium into 
the muscle fiber. The damaging 
effects of such increased intracellular 
calcium are discussed below. 

Endodissolution.-PRoBABLE: LYTIC 
ENZYMES INCREASED.—(1) Increase of 


virtually all other lysosomal lytic 
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enzymes seems to occur at a very early 


stage of cell destruction when there is 
a primary defect of one lysosomal 
enzyme, eg, in acid-maltase deficien- 
cy." These lysosomal enzymes, as 
a result of burst'” or, as we prefer to 
postulate, leaky lysosomal bags that 
are hyperplastic/hypertrophic, inter- 
act with and cause dissolution of cell 
structural components. (2) In adult- 
onset sporadie vacuolar myopathy 
with bundles of long tubuloid double- 
helices, a syndrome we now consider 
distinct,” there is also prominent 
inerease of lysosomal hydrolytie en- 
zymes during the process of cell 
destruction.’ Their increase might be 
secondary since the possibility of a 
viral cause of the syndrome has been 
raised on the basis of finding virus- 
like particles in muscle fiber cultures 
from these patients. (3) Activation 
of lysosomal hydrolytic enzymes as a 
second-stage mechanism of cellular 
dissolution, presumably resulting 


from a calcium permeation into the 


cell through a damaged plasmalemma 
(vide infra) occurs in a variety of 
known and unknown disorders.'?* * 

Dysreception.—Ordinary ^ neuroge- 
nous deinnervation results in certain 
muscle fiber changes (Table 1). One of 
these, appearanee of nicotinic AChR 
diffusely in the extrajunctional plas- 
malemma, was also found in situa- 
tions in which part of a muscle fiber 
was separated from the innervated 
portion by a myopathic mechanism." 
That gave rise to the concept of 
myogenous deirnervation and to the 
concepts of neurogenous and myoge- 
nous deinnervation and dysinnerva- 
tion as various forms of malinnerva- 
tion of muscle fibers (Figure). -'* 

À [few years ago, we proposed 
several human neuromuscular dis- 
eases as possibly neurogenic (deinner- 
vation or dysinnervation) because 
their muscle histochemical changes 
resembled to some extent those of 
experimental neurogenous deinnerva- 
tion of animals (Table 2). However, 
none listed in Table 2 (excluding from 
discussion the known denervated fi- 
bers in infantile spinal-muscular atro- 
phy and neuropathies, and some myo- 
genously deinnervated fibers, vide 
infra) had a significant number of 
fibers with diffuse extrajunctional 
AChR evident by light microscopy.’ 
Therefore, other possible pathogenic 
mechanisms are now formulated, as 
diseussed in this section and others. 

"Dysreception" denotes our concept 
of a muscle fiber being partially 
unresponsive to some or all neural 
influences, ie, myogenous dysinnerva- 
tion. Dysreception by the muscle fiber 


conceptually ean be secondary to an 
exogenous agent or can be a primary 


endogenous mechanism. Although 
only the latter can be considered : 
form of suicide and in this dysrecep- 
tion group, some of the former, clas- 
sified primarily as  assassinations 
(vide supra), are mentioned to illus- 
trate how possible pathokineses could 
operate. A known pharmacologic 
agent is tubocurarine, which reversi- 
bly blocks nicotinic AChR at the 
neuromuscular junction. An immuno- 
logic agent also blocking there is the 
anti-nAChR IgG antibody of experi- 
mental auto-immune myasthenia 
gravis (EAMG)'*' and of human 
myasthenia gravis (MG). "^" These 
assassinating molecules, discussed 
above, cause secondary dysreception. 
In human MG it is known that (a) 
there is defective mycreception (and 
also, we propose, possibly defective 
neuro-release) of acetylcholine; (6) in 
more than 65% of patients with MG, 
there are small angular muscle fibers 
with histochemical changes like those 
of ordinary neurogenous deinnerva- 
tion''^*5 and (c) the circulation patho- 
logie IgG blocks the junctional nAChR 
and, even more effectively, the extra- 
junctional nAChR of neurogenously 
deinnervated fibers" and of prein- 
nervated muscle fibers growing in 
tissue culture." (We have recently 
proposed, on the basis of investigative 
findings," (1) that there are two 
general types of nAChR, a “junction- 
al” form only at the neuromuscular 
junction and an “extrajunctional” or 
“nonjunctional” form occurring both 
at the neuromuscular junction and in 
deinnervated or noninnervated fibers 
away from junctions; (2) that in 
human MG the pathogenic IgG is 
directed mainly against the nonjunc- 
tional form; and (8) that in EAMG in 
rabbits immunized with electric fish 
nAChR, the pathogenic IgG coreacts 
with the human junctional type of 
nAChR but not the nonjunctional 
type.) In human MG, as a pathogenic 
mechanism we propose that (a) there 
is a secondary dysrecaption of acetyl- 
choline at the neuromuscular junction; 
(6) perhaps fibers are also secondarily 
dysreceiving other neural substances 
such as trophic ones, on a myogenous 
dysinnervation (with or without neu- 
rogenous dysinnervztion) basis, be- 
cause the pathologic igG is also block- 
ing muscle cell receptors (if different) 
for the still-speculative trophic sub- 
stance or substances (with or without 
impairing its release from neurons); 
(c) such fibers would be the ones show- 
ing the histochemical changes like 
ordinary neurogenous deinnervation, 
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1 their not shoadng ex trajune- 
AnAChz would be explicable by 
sposing 5: at patholbg ic IgG binding 
it in siar prevents its subsequent 
detection ia xitro; and (d) many fibers 
of a weak mescle in an MG p&tient are 
dys innervated (myogenously with and 
e€u'"egenous Cysinnervation) 
because they appear aistochemically 
norma. 2 of the weakness., 
SE is not | «own whether in type H 
muscle fiber atrophy with cortico- 
stemoid inter casBon cr with a small 
remote neoplasm (vide supra} there is 
an aspect of secondary dysreception.^" 
This NGHE arises because the most 
atrephic fixers histochemically and 
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Table 1.—Muscle Fiber Changes Following Neurogenous Deinnervation 


Reduced fiber diameter: ie, innervation staves off atrophy 

Decreased anabolism, increased catabolism of proteins (more so of myofibrilar proteins) 
Relative increase of histochemical staining for nonspecific esterase and nicctinamide ade- 
nine dinucleetide-tetrazolium reductase, and of smooth reticulum by electron mícros- 


Hypotrophic fibers with central nuclei (if deinnervation neonatal) 

Changes of plasmalemmal electrical properties and ion fluxes; spontaneous Sibrillations 
Appearance of nonjunctional nicotinic acetylcholine receptor diffusely in plasmaiemma 
Type-groups and subtype-groups, regional type and subtype paucities and predominances 

















Table 2.—Comparison of Experimental and Human Resembling-Lesions* 


Experimental Neurogenous 
Deinnervation 


Type | and type il fiber atrophy 


Type grouping, regional type 


paucities/predominances (all from 
reinnervation; 


Target and targetoid fibers 


(Neonatal) type 1 fiber hypotrophy with 
central nuclei. 

Diffuse nonjunctional nicotinic 
acetylcholine receptors 





Human Resembling-Lesions 


Type | fiber atrophy (myotonic atrophy; tenot- 
omy) 

Type ll fiber atrophy (cachexia, disuse, corti- 
costeroids) 

Type t and type Il fiber atrophy (myasthenia 
gravis) 

Type paucity/ predominance (berign congen- 
ital hypotonia with type Il fiber paucity: 
central core disease, congenital rod dis- 
ease; focal loss of cross striations) 

Type | fiber sparing/predominance /hypertro- 
phy (infantile spinal muscular airophyt) 


Central cores (central core disease); focal 
loss of cross striations 

Type | and type | and Il fiber hypctrophy with 
central nuclei 

Neurogenous? and myogenous deinnerva- 
tions (various) 


*Lesions seen in experimental neurogenous deinnervations, and human resembiing-lesions which : 
we have previously considered corresponding to them therefore possibly neurogenous, the human: 
lesions being manifested in conditions of uncertain nerve-vs-muscle pathogenesis (except as marked: 


with 1). 
TLesions of certain neural origin. 


ently normal fiber-type-differentiat- 
ing influences. 

Primary dysreeeption we now also 
raise as possibly part of the pathogen- 
esis of myotonic atrophy (and part of 
which may be truly neural”). The 
following are known in myotonic atro- 
phy. (1) Preferential type I fiber atro- 
phy is common, and there usually are 
some atrophic fibers histochemically 
resembling those of ordinary neuroge- 
nous deinnervation.'^'** (2) There are 
nerve-ending abnormalities consist- 
ing of meanderings along the fibers" 
with subjacent multiple cholinester- 
ase-containing patches that we call 
"end-platettes.'"-"" (3) Individual 
myotonie potentials are similar to 
fibrillation potentials of ordinary neu- 
rogenous deinnervation. (4) There is 
hypercatabolism. of serum IgG." 
(5) There is, in response to a glucose 
load, hyperinsulinism without hypo- 
glycemia, and there is a normal blood 
glucose response to exogenous insu- 
lin.?*7* (6) Plasmalemmal adenylate 
cyclase is decreased 30% to 60%, as it is 
in rat diazacholesterol-induced myo- 
tonic muscle." Intrafusal muscle fibers 
are numerically increased ** "* (J. Ku- 


cera, MD, W. K. Engel. MD, unpub- — 
lished observations, 1978), and this is 
also seen after experimental neuroge- 
nous deinnervation of rats. (7) In 
rats, diazacholesterol-induced myo- 
tonic and neurotomy-induced fibrilla- 
tions respond similarly to K', 
caine, tetrodotoxin, and ischemia, but: 
only fibrillation is blecked by oa 
bungatoxin or atropine. Thus, myo- 
tonia does not require in the plasmak 
emma an unfettered a-bungatotoxin- 
binding portion of nAChR and am 
unblocked atropine-binding site ( 
muscarinic AChR) as fibrillations do. - 

Accordingly, we speculatively pro- 
pose a muscle cell piasmalemmal | 
abnormality (either genetically deter- 
mined within the musele cell or 
induced by a circulating toxin or defi- 
ciency) that would result in dysrecep- 
tion, at least partly myogenous, of. 
influences acting junctionally and 
nonjunetionally. The possibility of a 
dysinnervation is raised because 
many of the atrophic fibers are histo- 
chemieally and ultrastrueturally indis- 
tinguishable from those of ordinary 
neurogenous deinnervation, but ac- 
tually the malrecept:on possibly eould 
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pro — 


|. Neurogenous 


Deinnervation 


Dysinnervation 


Hl. Myogenous 
Deinnervation 


Segmental Necrosis 


Longitudinal Splitting 


Dysinnervation 


Muscle Receptors Blockaded 


HI. Primary Noninnervation 


Ontogeny 


Regeneration Recapitulating Ontogeny 






Proposed MALINNERVATIONS of muscle fibers. |, NEUROGENOUS: (a) deinnervation, eg, 


. axonal transsection; (b) dysinnervation, 
. neuron (LMN) influence to muscle fiber. II. 


ie, partially faulty delivery of lower motor 
MYOGENOUS: (a) deinnervation, eg, separation 


>of lateral, remaining-viable portion of muscle fiber from centrai portion containing 


neuromuscular junction by transverse focal 


iesion (segmental necrosis) or by longitudi- 


. nal splitting; (b) dysinnervation, ie, partially fauity reception or translation of LMN 
influence by muscle fiber. Il. PRIMARY: noninnervation, ie, preinnervated state of 
generating muscle fibers in embryogenesis. regenerating in vivo, and regenerating in 


tissue culture. 


- be entirely nonjunctional and affect- 
| ing nonneurogenous influences. As an 
aspect of the dysreeeption there 
might be diminished insulin receptors 


. quantitatively or qualitatively, in 


muscle fibers (with or without involv- 
ing hepatocytes and other cells), 
conceivably resulting in: (1) enough 
receptors to give the observed normal 
_ blood glucose response in the glucose 
tolerence test and in response to small 
doses of exogenous insulin, but (2) not 
. enough to give a hypoglycemia 
., response to the observed hyperinsulin- 
 emia that occurs with a glucose load. 

- That hypothetical insulin-receptor de- 
fect, if responsible for the atrophy, 
Shows a fiber-type preference, appar- 
 ently tending to deprive type I fibers 
more than type II fibers (which some- 
-times even hypertrophy) of insulin’s 
net anabolie/proteetive action. (Insu- 
lin normally facilitates influx of 
glucose, amino acids, especially 
branched-chain amino acids and ala- 
nine, K-, and POS into muscle fibers 
[it may not be very facilitating for 
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ketone-bony, fatty-acid, and glycerol 
uptake by muscle cells since these are 
used as fuel in times of low serum 
insulin levels] affects various en- 
zymes; and overall increases anabo- 
lism and decreases catabolism in 
muscle cells.'*:*-:5) If myotonic atro- 
phy is viewed from a muscle dysrecep- 
tion standpoint. the abnormality of 
the axonal tip could perhaps be at 
least partly explained by its not 
receiving from the defection plasma- 
lemma the proper muscle "flavor" 
necessary to provoke its settling to 
form one normal-sized endplate. (The 
possibility of a dysreception in myo- 
tonie atrophy being due to, or 
worsened by, a cireulating factor (tox- 
in or deficiency) is raised by the 
apparently additive extragenetie ma- 
ternal effeet on congenital examples 
of myotonic atrophy. j s= 

Martyrpom—Martyrdom occurs 
when a muscle fiber sacrifices itself 
for the benefit of “more vital” cells of 
the body. 

PROBABLE.—In starvation, there is 








"preferential atrophy of type II muscle — 
fibers, especially the II-B Abers.2?-** In 


general, muscle is considered to atro- 


phy to supply, by its proteolysis, =., 
amino acids that are utilized directly 


or indirectly for fuel by cells cf vari- 
ous other organs. One indirec: path- 
way previously eonsidered very im- 
portant involves the release from fast- 
ing muscle of alanine, which is carried 
from the muscle to the liver for 
gluconeogenesis; there it is trensami- 
nated to pyruvate, which ascends to 
become glucose-6-PO, that is dephos- 
phorylated to free glucose and re- 
leased into the blood.:5::::5 15 Ae. 
tually, the metabolism of fasting 
muscle (as studied in rats) is cemplex. 
The following is a summary of recent 
biochemical data'**'' integrated with 
our histochemical data. 

In fasting states, glucose consump- 
tion is relatively spared by utilization, 
in most tissues, of nonearbohydrate 
sources; namely, derivatives of adi- 
pose tissue and protein. Muscle is the 
major protein reserve. In fasting, the 
biochemical alterations apparently af- 
fect some muscle fibers more than 
others. The adaptatiors allowing for 
fiber maintenance seemingly pertain 
more to type I fibers. These probably 
include more effective mitochondrial 
oxidation of the ketone bodies and 
fatty acids, and possibly glycerol, 
which become increased in the plasma 
during fasting. Glucose oxidation 
seems to be decreased in muscle, 
perhaps in one or both fiber types, 
since exogenous glucose is the major 
source of the abundant alanine (made 
by amination of pyruvate), as well as 
the lactate and pyruvate, put out by 
fasting muscle; more than 97% of their 
carbon skeletons come from exoge- 
nous glucose. Adaptation for fiber 
"sacrifice" (ie, for iradequate fiber 
maintenance) occurs in the type II 
(especially the II-B) fibers because 
they show greater atrophy. Protein of 
the “sacrificing” musele fibers is 
degraded to amino acids with three 
general results: 

1. Some amino acids leave muscle as 
is (or as their a-ketoacids after losing 
the amino group), and can be used for 
hepatic or renal gluconeogenesis with- 
out prior conversion to alanine. 

2. The glucogenie amino aids, viz, 
isoleucine, valine, aspartate, aspar- 
agine, and glutamine, can pass via 
tricarboxilic-acid cycle intermediates 
to leave muscle as glutamate and 
glutamine, or to some extent as pyru- 
vate and lactate. Released glutamine, 
representing a major net efflux of 
muscle amino acids as carbon skele- 
tons, is used by the intestine in large 
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two spare the first. leucine oxidation 


being ever more effective than £- 
‘OH: -hutvrate oxidation. Of the amino 
E acids released into the general circula- 
ton by net pretein breakdown, 
branc ed-ckair ones are metabolized 
in skeletal muscle, 
ick has zn increased ability during 
&egrade them. Their indi- 
viduas fates, theugh, are different. 
Leucine in musele is completely oxi- 
ized to CO: toqrovide energy; isoleu- 
cine end valineprovade relatively little 
energy for muscle, but instead their 
carbon chams are converted to glu- 
tamire ane oran Of the five 
giucoaeoger 
pra) "eless Bad chs muscle b. prote- 
oiysis (eoustituting 28% of the amino 
aids i in muscle pretein), 50% of their 
skeletons are released as the 

no acid. 25% are converted 
e /glutamine, 10% are oxi- 
«muscle cell via pyruvate to 
re eenverted to lactate and 
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zd fewer tham 1% are 
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aeids from. the net loss of muscle 
proten provide more than 50% of the 
precursors for sluceneogenesis by the 
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“provided br roche derived alanine, 
lactate, a č pyruvate. 
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g me 
sential t ae II ] über 
certain. Hypoinsulin- 


3 ism, "which reduces anabolism and 
-increases catabolism in muscle, 


we consider likely to be a major 
factor. 

In virtually all instances of cachexia 
accompanying a disease, there is prob- 
ably reduced calorie intake, often 
denied by the patient, but which we 
have repeatedly demonstrated by ac- 
tual calorie counts of intake in various 
patients including cancer patients 
(W. K. Engel, MD, unpublished obser- 
vations, 1976). Thus, starvation proba- 
bly can account for type H fiber atro- 
phy of varicus cachexie wastings. 
Accordingly, in the cacheric type H 


fiber atrophy of cancer, starvation, 


often unperceived by the patient or 
physieian, we think may play the 
major role. If there are mechanisms of 
external nitrogen wastage with can- 
cer, an unproved proposal of others,” 
they would inerease the need for type 
H muscle fiber martyrdom. One 
example of internal fuel wastage 
occurs within the cancer cell. It is the 
“inefficient” consumption of glucose 
burning only to lactate (as an expres- 
sion of the malignant transforma- 
tion), which in turn greatly increases 
the overall metabolic demand for ATP 
in the liver to convert the lactate back 
to glucose vie gluconeogenesis. (Ma- 
lignant cells tend to utilize five to ten 
times as much glucose as normal cells 
and convert most of it into lactate 
[producing only 2 moles of ATP] by 
aerobic lactate production or “aerobic 
glycolysis,":*-** This probably is due 
to the known deficiency in the cancer 
cell of the glycerol-3-phosphate shut- 
tle, especially of glycerol-3-phosphate 
oxidoreductase." The excess lactate 
goes to the liver for energy-requiring 
gluconeogenesis [6 moles of ATP]. 
Thus the cancer cell is a metabolic 
parasite, dependent on the liver and 
ultimately on type II musele fiber 
protein for a substantial part of its 
energy.) In type II fiber atrophy the 
EMG is normal, probably because it 
does not "see" type II fibers during 
the early/mirimal contractions used 
for measurements'* and because the 
atrophic type II fibers probably have 
relatively intact action potentials. 
(Note also a possible assassination 
mechanism, above.) 


MOLECULAR MESSENGERS 
OF DOOM 
Principal Types 


Primary messengers include those 
mentioned or implied above, eg, Spa- 














tim ; E: 
assassin, the conveyor of doom, of 
muscle cell in situations of signifi 
impairment of the plasmalemmal bar- 
rier function that normally keeps the 
intracellular concentration of calcium 
much lower than that of the extracel- 
lular region." The proposal is based 
on the following knowr data: | 

1. The ratio of Ca^ * outside to CA^* 
inside the muscle fiber normally is 
10,000 to 20,000:1 (using 0.1 uM as the 
inside aqueous sarcoplasmic concen- 
tration at rest). This gredient, or “bar- 
rier,” is maintained by a structurally 
and functionally intaet plasmalemma 
and involves an active Ca** "pump" 
extrusion mechanism associated in 
some way with the Na:K* ATPase 
pump and requiring ATP for its func- 
tion. It pumps out (by an exchange for 
Na’) the small amount of Ca:* that 
enters the cell with each action poten- _ 
tial (and probably also vith trivial cell Uw 
trauma). | 

2. Greatly excessive Ca'* is found 
in damaged muscle übers by 'the 
following: (a) light microscopie histo- 
chemistry" — &nd electron - 
microscopic histochemistry'"*; (b) au- ` 
toradiography with Ca- binding — 
""Te-labeled diphosphenate and trit- 
iated diphosphonate (R. Kula, MD, - 
W. K. Engel, MD, unpublished obser- 
vations 1976)*'*; {e biochemieal 
assays of Ca- directly and . with 
Ca: "-binding *"Te-la5eled — diphos- - 
phonate and tritiatec diphosphon- 
ate! tu and (d) clinical scanning with | 
Ca: --binding "Te-labeled  diphos- - 
phonate.* 2,93.152-182 

3. The excessive caleiam is found as 
follows (a) at the cut ends of 
biopsy specimens from normal fi- 
bersi"-:0::93575 (b) in muscle fibers 

acutely damaged by ise1emic exercise 
in human phosphorylase deficiency — 
and human phosphofructokinase defi- | 
ciency and in. experinental animal - 
iodoacetate poisoning (poisoning of - 
glyceraldehyde-3-phospaate dehydro- 
genase), and after spontaneous at- 
tacks of rhabdomyolysis in the first 
two"; (c) in musele fibers acutely 
damaged by fasting im zhe disorder of 
infantile fatal fasting rhabdomyoly- 
sis**; (d) in acutely danaged musele 
fibers of experimental ischemic myo- 
pathy of animals'*'" and in fibers 
damaged by ischemia in human 
peripheral vascular dissase"; and {e) 
in “spontaneously” damaged muscle 
fibers in any mycpathy, eg, in 
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Duchenne muscular dystrophy and 
dermatomyositis- polyom yositis.!*5 t^ 
(Also leaking into the damaged fibers 
along with Ca++ are various extracel- 
lular, normally barriered proteins such 
as immunoglobulins and albumin,*-* 
and concurrently leaking out are the 
soluble aqueous sarcoplasmic compo- 
nents such as K+, creatine phosphoki- 
nase, GOT, GPT, lactic dehydrogen- 
ase, aldolase, and myoglobin; small 
continuous leaks of myoglobin proba- 
bly are responsible for inducing the 
hemopexin elevations that are seen, 
for example, in Duchenne dystrophy 
and dermatomyositis-polymyosi- 
tig, 5? 105 194-160 

4. In. regions of calcium excess, 
myofibrils are overcontracted (con- 
tractured).'** 

5. Skeletal muscle sarcoplasmic re- 
ticulum normally avidly sequesters 
Ca:' down to an intracellular concen- 
tration of 0.1 uM; the mitochondria 
reduce it down to 4 uM, and they 
can accumulate large amounts of 
Ca ^, 712979 The sarcoplasmic-reti- 
culum and mitochondrial caleium- 
accumulating functions continue after 
plasmalemmal destruction and even in 
biochemically prepared  subeellular 
fractions (loco citato). 

6. The Ca---extruding the Ca:-- 
sequestering activities consume 
ATP 9 1 161-183. 165-187 The increased cal- 
cium in mitochondria reduces their 
oxidative phosphorylation and their 
ATP production by obligatorily di- 
verting the use of high-energy inter- 
mediates from oxidation, directly and 
preferentially, for caleium uptake 
processes.'?^ 44.1561-3652.165, 168 

7. In muscle fibers damaged from 
any cause, there is greatly increased 
caleium, in mitochondria > sarcoplas- 
mie reticulum > nuclei (nucleoli and 


. heterochromatin) > myofibrils. 


. 8. Calcium increase in the muscle 

cell presumably can do the following, 
on the basis of its known actions in 
other cells: 


(a) Diminish mitochondrial ATP synthesis 
and increase ATP consumption within 
mitochondria and sarcoplasmic reticu- 
lum (vide supra) 

(b) Activate catalytic enzymes of lyso- 
somes, sarcoplasmie reticulum, and aque- 
ous sareoplasm' '7 

(c) Bind to proteins and phospholipids, 
impairing their function and sensitizing 
them to breakdown by hydrolysis?" 

(d) Possibly depolymerize the plasmalem- 
mal mierotubular skeleton,"* in analogy 
with its known ability to depolymerize 
neuronal microtubules! ="? 

(e) Bind to DNA and RNA, probably to 
their abundant POS groups," ef- 
fecting physicochemical changes“! 

(^) Displace histones and probably other 
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suppressor proteins from DNAv* 

(g) Promote a fixed interaction of thick 
and thin myofilaments, expressed as 
contracture or rigor 


PROPOSAL FOR A 
PATHOGENIC MECHANISM 


We therefore have hypothesized the 
following pathogenic mechanisms!" 
(a) Muscle fiber plasmalemma is 
damaged by impaired ATP produc- 
tion, resulting from a defect that can 
be endogenous or exogeneous to the 
muscle fiber. Examples of known 
endogenous cefects are those afuelias 
mentioned above involving the gly- 
cogen-glucose utilization pathway and 
the lipid/fatty-acid/ketone-body utili- 
zation pathway. An exogenous defect 
leading to impaired muscle cell ATP 
production occurs, for example, with 
ischemia in experimental ischemic 
myopathy**** and in human peripher- 
al vascular disease." (Plasmalemma 
can also be damaged by non-ATPop- 
enic mechanisms." ) (6) Plasmalemma 
damage, whatever the cause, leads to 
breaching of its barrier and large 
Ca** influx into the injured muscle 
fiber, the sabcellular organelles of 
which continue to funetion and take 
up Ca:- for variable periods depend- 
ing on the rapidity and amount of 
Ca‘: influx. te) Excessive cytoplasmic 
caleium may serve as one or more of 
the following: 

(1) The messenger of molecular 
doom when taflux ís major, by mecha- 
nisms 8a through 8d and perhaps 8e 

(2) The spark for repair/regenera- 
tion/ hypertrophy when the Ca°* in- 
flux is minor. by 8e and Sf noted above, 
affecting satellite cells (myoblasts) and 
muscle fibers. This minor influx of 
Ca'* we presume does the following: 
(a) activates (derepresses) DNA-RNA 
transcription and RNA-protein trans- 
lation svstems in muscle fibers des- 
tined to survive and repair themselves 
with or without hypertrophy; and (b) 
activates (derepresses) DNA replicat- 
ing systems in resting satellite cells 
destined to repopulate the tissue with 
myoblasts for reeonstruetion of mus- 
cle fibers. There are often features of 
both regeneration and degeneration 
in the same musele fiber, such a fiber 
being termed "regen-degen.'"** This is 
now explieable when we consider both 
processes as being promoted by Ca: 
inerease in the cytoplasm. Regen- 
degen fibers have the regenerative 
features of increased cytoplasmic 
ribosomes and RNA staining, large 
vesicular nuclei with prominent nu- 
cleoli, and inereased eytoplasmic alka- 
line phosphatase" and adenylate- 






cyclase staining"; and they also have 
the degenerative features of in- 
creased acid phosphatase and nonspe- 


cifie esterase staining (W. K. Engel, my 
MD, unpublished observations, 1970). : 


(3) The cause of contracture, by 
promoting interaction of thick and 
thin myofilaments. This not only 
occurs at cut ends of übers and in 
fibers with obvious plasmalemmal 
breach, but also probably is the basis 
of the "dark" large hypercontracted 
fibers of Duchenne muscular dystro- 
phy and of the identical fibers seen in 
experimental and human ischemic 
myopathy, in phosphorylase and phos- 
phofructokinase deficiencies during 
attacks, in dermatomyositis/polymyo- 
sitis, and occasionally in other myopa- 
thies. 208-18? 

Ca" influx in respect to three 
conditions merits special mention. 

(a) In the malignant hyperther- 
miarigidity syndrome, there is a 
major breach of the muscle fiber plas- 
malemma resulting in outpouring of 
intracellular soluble enzymes and oth- 
er proteins." The muscle fiber 
contracture ("rigidity") and hyper- 
thermia can be attributed to influxed 
calcium. The entire syndrome is trig- 
gered in susceptible persons by halo- 
thane or suecinyleholine. We have 
hypothesized that the triggering 
drugs act mainly on a susceptible plas- 
malemma to allew calcium in- 
gress, ^)?! rather than on a suscep- 
tible sarcoplasmic reticulum to impair 
calcium uptake as most have postu- 
lated.'* (Our putative plasmalemmal 
defect could be myegenous or neuro- 
genous; in central core disease. with 
its propensity to MHR, we have 
proposed the muscle plasmalemmal 
defect to be consequen: :o a subtle 
defect of the motor neuror.al innerva- 
tion [vide supra].)* We propose that 
in the MHR syndrome, the Ca- 
leakage during the attack must at 
first be mild and continuous, at least 
in type I fibers, to produce the hyper- 
thermia. Attempts to expe: Ca- from 
the cell or sequester it in mitochondria 
and reticulum consume much ATP 
(and mitochondria are aiso uncoupled 
by the Ca-~ influx), leading to greatly 
increased oxidation and heat produc- 
tion manifested clinically as hyper- 
thermia, which perhaps is mainly a 
phenomenon of type I fibers because 
they are richer in mitochondria. The 
increase of aqueous sarcop'asmie Ca-- 
leads to muscle fiber contractures 
manifested clinically as rigidity, 
which perhaps is mainly a phenome- 
non of type II fibers. Similar rigidity 
and hyperthermia together are seen 
focally in the ischemia-provoked, elec- 
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in vivo or at time of biopsy, in muscle 
fibers with a plasmalemma which we 
think is fragilized by the disease 
process.'"*** One of our proposals is 
that a subacute defect of ATP supply 
in the cell may be at fault, fragilizing 
the plasmalemma and predisposing it 
to breakage by other factors, such as 
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History of Occlusive Cerebrovascular Disease 


I. From Wepfer to Moniz 


E. Steven Gurdjian, MD, Edwin S. Gurdjian, MD 


© @ Occlusive cerebrovascular disease of 
. carotid and vertebral arteries was de- 
. Scribed by Wepfer in.1658 and by Willis in 
1665. Wepfer thought apoplexy resulted 
from occlusive disease of the vessels. 
Willis described collateral channels be- 
tween these vessels, which prevented the 


development of stroke. = 
. (Arch Neurol 36:340-343, 1979) 





and/or vertebral arteries.’ 


Aecepted for publication May 1, 1978. 


"arotid thrombosis, intracranially 
and extracranially, was first de- 
scribed in 1658 by Wepfer (Fig 1) in 
his Apopleria.^ A completely oc- 
cluded and calcified right internal 
carotid artery at the base of the brain 
was recognized in a patient dying of 
an abdominal lesion; the patient had 
also complained of left-sided head- 
aches. In 1665, Willis (Fig 2) described 
. an almost asymptomatie carotid oeclu- 
Sion at autopsy-the patient was 
dying of gastrointestinal disease. It 
was Willis who described and illus- 
trated the polygonal arrangement of 
the arteries at the base of the brain, 
. later known as the circle of Willis. He 
and his associates demonstrated the 
collateral blood supply in patients 
with one or more occluded carotid 


A short deseription of Wepfer's 
Apoplexia reveals the level of infor- 
mation of cerebrovascular disease in 
the 17th century. Wepfer reported 
that there was no rete mirabile in the 
human and that the internal carotid 
artery could be followed from the neck 
into the cranial eavity as a single 
vessel with few small branches; that 
after entering the dural sac, its 
branches include the posterior com- 
municating, the anterior cerebral, and 
middle cerebral arteries. The middle 
cerebral or the internal carotid artery 
was known to supply a branch to the 
choroid plexus. The two anterior cere- 
bral arteries were observed to connect 
to each other through the anterior 
communicating artery. The circle of 
Willis was completed with his descrip- 
tion of the vertebral and basilar 
system; the two vertebral arteries 
joining to form the basilar, which 
divides after 3 to 4 em into the poste- 
rior cerebral arteries. A short distance 
from its origin, the posterior cerebral 
artery is joined by the posterior 
communicating artery, a branch from 
the internal carotid artery. Unfortu- 
nately, Wepfer did not use a drawing 
or outline of the arteries and their 
connections; nevertheless, his deserip- 
tion of the arterial arrangement at 
the base of the brain is completely 
accurate, 


ventricular system is not the place 
where “animal spirits,” which accord- 
ingly are responsible fcr sense and 
motion, are manufactured. According 
to Wepfer, they are formed in the 


brain, cerebrum, and cerebellum. With —. 


Galen, Wepfer follows the "natural 
Spirits," produced in the body and 


carried in the bloed, tc the right side 


of the heart and after crossing to the 
left side, the "natural sp:rits” become. 
"vital spirits." The "vital spirits" now 
are transported to the brain via the 
carotid and vertebral arteries where 
normally "animal spirits" are formed 
in the cerebrum, cerebellum, and 
medulla. They are districuted through 
the medulla, the spinal cord, and their 
nerves to the body wizh the develop- 
ment of "sense and conseiousness and 
motor action, or the ability to move 
body parts." _ 
According to Wepfer, an apoplexy 
may be caused if “vital spirits” cannot 
get into the brain because of carotid 
or vertebral occlusion. Ceclusion may 
be caused by “fibrous masses” (ather- 
oma) or clotted blood in the arteries. . 
Occlusion is frequently caused by clot- 
ting or thrombosis. An apoplexy may | 
also be caused if the branches of these 
extracranial vessels supplying the 
brain are torn, or rupture, with result- 
ant intracranial and/or intracerebral 
hemorrhages. In this manner, the "an- 


From the Department of Neurosurgery, 
Wayne State University School of Medicine (E. 8. 
Gurdjian, MD) and Harper-Grace Hospitals 
(Edwin S. Gurdjian, MD), Detroit. 

Reprint requests to Department of Neurosur- 
gery, Wayne State University School of Medi- 
cine, Detroit, MI 48201 (Dr E. Steven Gurdjian). 


The concept of apoplexy by Wepfer 
has some features of the Galenist 
views, with two very important 
differences: (1) the rete mirabile is not 
present in the human; and (2) that the 


imal spirits" cannot be manufactured. 
Another possible eause for "mischief" 
is the obstructien of the torcular 
(herophili). This would not permit the 
"animal spirits" to reach the medul- 
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Fig 1.—Johann Jakob"Wepfer (1620-1695). 
His was the earliest description of carotid 


and ‘or vertebral occ.usion in neck and at 
base of brain (1658). 


lary and spinal regicns. Another cause 
for apoplexy is the plugging of small 
vessels of the brain from clots that 
may break off in the heart or larger 
blood vessels m themeck. Small-artery 
disease with obstmuction again may 
upset the manufaeture of “animal 
spirits" with resultant apoplexy. 
Wepfer points out that if one side of 
the brain is involved there may be 
hemiplegia. If both sides of the brain 
are involved, there may be apoplexy 
with uneonsciousness with the likeli- 
hood of fatal outcome. In the 17th 
century, the location of the lesion in 
the brair that causes hemiplegia was 
not clearty understood. 

As one reads the 670 pages of the 
Apoplexia, ane i impressed that 
Wepfer nad seen patients that may 
have beceme hemiplegic with recovery 
in a day or less (the present-day exam- 
ple of “transient ischemic attack”). 
Wepfer described “reversible ischemic 
neurological deficits” with the patient 
recovering from a paralytic state and 
aphasia during a period of several 
days to three or more weeks. He had 
seen patients in whom a stroke in 
evolution may be inferred and was 
familiar with those who remain para- 
lyzed and aphasic *or months or years, 
presumably due to brain infarction 
(completed stroke). He included many 
examples of sudden apoplexy that 
became fata! within a few days. He 
recognized that a torn blood vessel in 
the brain with hemorrhage causes 
more “mischief” than when the blood 
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Fig 2.—Thomas Willis (1622-1675) de- 
scribed carotid and vertebral occlusion in 
1665. 





vessels supplying the brain are 
occluded by thrombus or by fibrous 
bodies (atheroma). 

He was familiar with collateral 
blood supply, for he recognized that 
with obstruction of the internal carot- 
id and vertebral arteries blood will be 
distributed through the external ca- 
rotid arteries and that these apoplec- 
tics are red-faced, and have tortuous, 
enlarged temporal arteries and swol- 
len jugular veins, all on the side of the 
internal carotid obstruction. Hutchin- 
son and Acheson,’ in their book on 
stroke, described and illustrate a 
patient with enlarged tortuous super- 
ficial temporal arteries on the side of 
an occluded left internal carotid 
artery. 

Wepfer appears to have been aware 
that a vital part of the brain is in the 
medulla. He described several pa- 
tients with compound skull fracture 
and brain injury on the upper surface 
of the brain but with no serious 
changes in consciousness; however, 
with deep lesions in the cerebrum, 
cerebellum, and medulla there was 
loss of sense (unconsciousness). 

In comparing the material of Wepf- 
er and Willis and his associates, it is 
apparent that Wepfer appreciated the 
apoplectic potential with occlusive 
disease of extracranial vessels supply- 
ing the brain, whereas Willis did not. 
This is recognized from a letter writ- 
ten by Richard Lower (Fig 3) to 
Robert Boyle® in June 1668: 


Whereas several anatomists and particu- 





Fig 3.—Richard Lower (1631-1691) wit- 
nessed in lung of experimental animal that 
dark venous blood becomes bright red. 


larly Wepfer in his book De Apoplexia, 
finding in several bodies dead of apoplecti- 
cal fits of the carotidal artery full of blood 
such a congealed substance, as I mentioned 
before, have made it the chief cause of 
apoplexies; because as he supposes, the 
influx of bleod inzo the brain being by that 
means totally intercepted, consequently 
the spirits for want of supply must extin- 
guish, and to all sense and motion perish. 
All which need not be at all feared, grant- 
ing, that both carotidal arteries were 
choked up, so that not the least drop of 
blood could pass through either of them; for 
the carotidal and vertebral arteries have so 
many anastomoses, so devinely contrived 
inside the dura matter, before they go up 
into the brain...that if three arteries 
were quite obstructed, the fourth would 
convey blood into all parts of the brain and 
cerebellum, suffieient enough for life and 
motion. 


It is evident that while Willis and 
Lower? saw patients with carotid and 
vertebral occlusion (1665), they did not 
ascribe apoplexy to such occlusions. 
They were more interested in showing 
that through anastomoses with other 
vessels, one, two, or more of the extra- 
cranial arteries supplying the brain 
could be completely thrombosed with- 
out any serious deficits in body func- 
tion. Thus, as made clear in Lower's 
letter to Boyle, Willis and his asso- 
ciates were attempting to prove the 
efficacy of collateral arterial supply in 
case of carotid or vertebral occlu- 
sion. 

As mentioned, carotid and vertebral 
occlusion were not considered as 
serious by Wepfer as when these 
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vessels or their branches were torn in 
the brain, causing hemorrhagic ex- 
travasation with disruptions of “ani- 
mal spirits” resulting in loss of “sense 
and motion,” as was usually seen with 
a severe apoplectical attack. 

In the latter part of the 19th 
century, carotid occlusive disease in 
the neck was recognized clinically 
because of a combination of visual 
disturbance (blindness or amaurosis 
fugax), and focal paralytic involve- 
ment. In 1856, Virchow? described 
carotid thrombosis with ipsilateral 
blindness. However, he found the 
lumina of the ophthalmic and central 
retinal arteries to be patent. In 1875, 
Gowers? described a case of blindness 
and contralateral hemiplegia in a 
patient with mitral stenosis. At autop- 
sy, emboli were found in the middle 
cerebral artery and in the central reti- 
nal artery. The emboli originated 
from clots on the auricular append- 
ages. In 1872, Kussmaul” described a 
carotid artery thrombosis in the neck 
with visual disturbanee of the homo- 
lateral part of the eye. Traumatic ca- 
rotid occlusion was deseribed by Ver- 
neuil" in 1872. Many years later 
(1914), Hunt? discussed the traumatic 
production of a carotid artery throm- 
bosis in the neck with visual distur- 
bance in the homolateral part of the 
eye and contralateral paralysis of the 
body. In 1881, Penzoldt? also de- 
scribed sudden blindness of the right 
eye and contralateral hemiplegia. At 
autopsy, there was thrombosis of 
right common and internal carotid 
arteries with a large area of brain 
softening in the right hemisphere. 

Occlusive disease of the aortic 
branches was first discussed by 
Broadbent" in 1875 in a patient with a 
bilateral loss of radial pulses due to 
involvement of the branches of the 
aorta and stenosis of the subclavian 
arteries. In his patient, the brachial 
and radial arteries were distended 
with blood. Although the blood could 
pass through the stenotic subclavian 
arteries, the pulsatile forces of the 
heart during systole could not propa- 
gate into and through the subclavian 
arteries—hence, distended but nonpul- 
satile radial arteries. This is the first 
description of “pulseless disease.” The 
“pulseless disease” described by Ta- 
kayashu" initially among young Japa- 
nese people (usually women) has also 
been seen in many parts of the world 
with the development of the diagnos- 
tic technique of angiography. As 
observed by Takayashu, pulseless dis- 
ease may result in transient ischemic 
attacks of the brain with changes in 
the position of the head and neck. 
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. In 1906, Chiar 












eiation of carotid artery plaques and 
thrombosis at the bifurcation in the 
neck, with thrombi in the intracranial 
branches of the vessel causing a 


stroke. He pointed out that the main 


source of emboli in older age was 
mural thrombi in the carotid bifurea- 
tion. 


BIOCHEMICAL OBSERVATIONS 


In 1628, Harvey" accurately de- 
scribed the circulation of blood. How- 
ever, he did not appreciate the contri- 
bution of respirations to circulation. 
In the 17th century, Lower" recog- 
nized that dark venous blood became 
red on passing through the lungs of 
the experimental animal He also 


knew that pure air mixing with dark 


venous blood caused it to become 
bright red. Mayow” concluded that air 
eontained a substance that sustained 
life and made combustion possible. He 
ealled this substance "spiritus nitro- 
aereus." Another century passed be- 
fore oxygen was isolated by Priest- 
ley and Scheele.’ Lavoisier? also 
helped understand that the function 
of respiration was to oxidize sub- 
stances in order to sustain brain 
integrity. In 1866, Hoppe-Seyler*? iso- 
lated the crystalline form of hemoglo- 
bin. He knew that the combination of 
oxygen and hemoglobin was a loose 
association. It was soon determined 
that arterial blood carried oxygen to 
the tissues for their metabolic need. 
Haldane and Barcroft™ developed 
methods to analyze air and the 
gaseous elements in the blood at the 
turn of the 20th eentury. The impor- 
tance of carbon dioxide as a respirato- 
ry stimulant was established by Hal- 
dane and Priestley.” The variations in 
the gas content of ordinary air, 
expired air, and alveolar air were 
interpreted as indicating that oxygen 
was added by diffusion to the blood 
through the alveolar lining into the 
pulmonary capillaries, while carbon 
dioxide was diffused into the expired 
air as a result of differences in partial 
pressure.” 

Before finishing part 1, it would be 
proper to point out the development of 
vascular surgery around the begin- 
ning of the 20th century, the use of 
retinoscopic observation for the study 
of retinal lining during the develop- 
ment of a stroke, and roentgenology 
and its impact en the study of the 
nervous system. 


THE DEVELOPMENT OF 
VASCULAR SURGERY 


Jaboulay® suggested to Carrel that 
an anastomosis of the carotid artery 





'* discussed the asso- 





and the jugular vein may help revas- 
eularize the brain in cases in which 
there was insufficient cerebral arte- 
rial circulation and ischemia due tó"" 
thrombosis with brain softening. He 
thought that microcephalic idiocy 
could also benefit from such a proce- 
dure, 

Carrel* had successfully experi- 
mented with fresh arterial and venous 
hemografts. In time, the use of veins 
produced occlusive complications due 
to intraluminal increase in blood pres- 
sure. Arteriovenous anastomosis had 
been performed experimentally in 
1798 by Glueck.” 

Carrel and Morel* arastomosed the 
common carotid artery and jugular 
vein in a dog. The two vessels were cut 
transversely. The proximal end of the 
artery was sutured to the peripheral 
end of the vein. Some difficulty was 
experienced because the diameter of 
the vein was three times that of the 
artery. After the hemostatic clips 
were removed, the jugular vein 
became distended. pulsated like an 
artery, and the dog appeared not to 
have any disability. The animal was 
permitted to live for some time in 
order to study the anaszomosis micro- 
scopically. 


BEGINNING STUDIES ON 
RETINAL ARTERY PRESSURE 


In 1917, Bailliart®* studied the arte- 
rial pressure in the retinal arteries. 
Ophthalmodynomometry became pop- 
ular in the study of stroke and the 
diagnosis of carotid occlusive disease. 
The observations of the retina during 
the development of a stroke added 
immensely to the understanding of 
the embolic causes of ocular and cere- 
bral dysfunction im stroke after the 
time of Moniz. 


X-RAY AND CONTRAST STUDIES 


After the discovery of x-rays by 
Roentgen” in 1895, this technique was 
soon applied to diseases of the skull 
and the brain by Benedikt? in 1902. 
The normal and abnormal findings in 
the roentgenogram were appreciated. 
The shadow of the calcified pineal 
body, its normal position, and its 
abnormal shift due tc intracranial 
mass lesions was pointed out by 
Schuller” and Naffziger.^ In a short 
time, contrast studies were used to 
demonstrate abnormal conditions in 
the nervous system. An early chance 
contrast study was reported by Luck- 
ett^ in 1913. His patient had a trau- 
matic compound lesion of the right 
frontal region, presumably with CSF 
rhinorrhea. The x-ray films showed an 
adequate visualization of the ventrieu- 
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‘ventricles we see seen in the subsequent 
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technique for - encephalography in 


1921. Sicard and Forestier" intro- 
duced myelography by the use of lipoi- 
dal in 1922. 

X-ray techniques were continually 
improving. Bocage,” Stenvers,” and 
Towne“ introduced new techniques to 
study the roentgenologic features of 
the skull and head. Bocage” patented 
the technique of tomography in 1922. 
Roentgenologic demonstration of 
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- Sylvan Lavy, MD; Eldad Melamed, MD: 


ton. method ini 60 patients with Parkin- 
son's disease and. compared with flow 


ontrolt subjects. Mean brain rCBF was 
‘significantly reduced in patients with 
parkinsonism (9.5%, P < .001). The most 
marked and. significant. rCBF. decreases 


(18. 8%, P < .001). There was no correla- 
‘tion between degree of rCBF reduction 


‘similar in both hemispheres even in 
patients w unilateral signs. The present 
study provides additional evidence for 
involvement ot. the. cerebral cortex in 
Parkinson's disease. The rCBF decline 
may be. associated in part with high prev- 
alence of mental impairment and cortical 
atrophy and_ with | diminished cerebral 
metabolic. rate” due to brain dopamine 
: deficiency in patients with parkinsonism. 
(Arch Neurol 36:344-348, 1979 
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Regional Cerebral Blood Flow in 
Patients With Parkinson’s Disease 


Gerald Cooper, PhD; Shlomo Bentin, MSe; Yosef Rinot, PhD 


Although taere has been extensive 

research on many aspects of 
Parkinson’s disease, involvement of 
the cerebral cortex in this common 
neurological disorder has received 
only little attention. Consequently, 
there is practically no information 
available on the regional cerebral 
blood flow (rCBF) in patients with 


parkinsonism. Nevertheless, possible 


flow alterations in brains of parkin- 
sonian subjects may have important 


theoretical implications. Many recent 


studies have demenstrated the pres- 


ence of dopaminergic nerve terminals 
in the mammalian neocortex, * and it 


has been suggested that dopamine 


may act as a cortical neurotransmit- 


ter.’ In addition, it has been shown in 
the rat that :he dopaminergic system 
may regulate metabolic activity in the 
forebrain,’ zhus indicating a link 
between dopaminergic mechanisms 
and regulatien of rCBF in the mam- 
malian brain. Therefore, meas- 
urement of rCBF may provide evi- 
dence for the presence or absence of 
abnormal cerebral metabolism in pa- 
tients with parkinsonism whose 
brains are dopamine deficient." Fur- 
thermore, since it is probable that 
Parkinson's disease is not a single 
entity,^ determination of rCBF may 
theoretically aid in the differentiation 
of the various subgroups of the 
parkinsonian complex. 

The lack of rCBF studies in parkin- 
sonism is understandable since these 









patients are rarely submitted to inva- 
sive neurodiagnostic procedures. 
Therefore, the commonly available 


techniques for measurement of rCBF 


in man, such as the intracarotid injec- 


tion of xenon Xe 133, are not widely 


applieable in parkinsonian subjects. 


However, the advent of atraumatic. — 
noninvasive methods for estimation 


of rCBF now permits a new approach 


to these patients. In the present inves- 


tigation, rCBF was measured by the 


+3°Xe inhalation technique” in a rela- 


tively large serles of patients with 
“idiopathic” parkinsonism. Since 
rCBF has been shown to decrease 
during normal aging in man," rCBF 
values in patients with Parkinson’s 
disease were compared with flow data 


obtained in age-matched normal con- 


trol TN 


SUBJECTS AND METHODS 
| Subjects 


Regional bórëbral blood fow was meas- 


ured in 60 patients with idiopathie Parkin- > - 
son’s disease, 28 men and 32 women, rang- 


ing in age from 36 to 80 years (mean, 63.4 
years). The. diagnosis was based on the 
presence of two or mere of the following 
cardinal signs regardless of their severity: 
characteristic rythmic rest tremor, rigidi- 


ty, bradykinesia, and impaired postural 


stability. Patients in whom parkinsonism 
was drug induced or a secordary manifes- 
tation of multineuronal system diseases 
such as the presenile dementias and 
progressive supranuclear palsy were ex- 
cluded. There was no history of encephali- 
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a extremities. In 31 patients, signs were 
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All detectors are incorporated into àn on- 
line computerized system. The rCBF was 
computed for each "head clearance curve" 
according to Risberg et al as the initial 
slope index (ISI), derived from the initial 
slope of the washout curves between the 
second and third minute. The ISI enables a 
close estimate of the rCBF and is more 
stable than other flow indices calculated by 
the inhalation method.” This flow index is 
dominated by clearance of the radioisotope 
from rapidly perfused tissues. It has been 
suggested that it consists mainly of gray 
matter flow, less of white matter flow, and 
that its contamination by flow in extrace- 
rebral tissues is negligible.? Therefore, the 
ISI primarily represents cortical blood 
flow; it should be stressed that flow in the 
basal ganglia is not measured by this tech- 
nique. In order to present the flow data in 
units of milligrams per 100 g per minute, 
and since the ISI is not a pure gray matter 
flow, we have chosen an arbitrary higher 
value of 1 instead of 0.8 for the blood-brain 
position coefficient of Xe (A) The ISI 
values in the parkinsonian patients were 
compared with flow data obtained in a 
series of 51 normal, nonhospitalized, 
normotensive control subjects ranging in 
age from 35 to 82 years (mean, 56.5 years). 
Blood pressure was measured by ausculta- 
tion prior to the rCBF study. Although the 
expired air was monitored for CO, content, 
the presented ISI data in both the control 
and parkinsonian series were not correeted 
for Paco, levels. This is in agreement with 
other authors who questioned the need for 
a normalization of the resting state 
rCBF.*' In addition, the mean Paco, 
levels caleulated from the CO, content in 
the expired air did not significantly differ 
between the parkinsonian and control 
groups (37. +2 and 37 - 2 mm Hg, 
respectively). 


RESULTS 


Figure 1 shows the mean brain 
rCBF values in parkinsonian and in 
normal control subjects plotted 
against age at time of rCBF study. In 
control subjects, there is a statistically 
significant reduction of mean brain 
rCBF with advancing age, as shown 
by the computed regression line 
through the normal flow values 
(P < .003). Mean brain rCBF values 
were closely similar between 14 par- 
kinsonian subjects receiving levodopa 
(46.7 + 1.9 ml/100 g/min) and 14 
untreated patients matched for age at 
study and age at onset (45.8 + 2.1 
ml/100 g/min). No distinction was 
made therefore between treated and 
untreated patients, and flow data 
were analyzed for the whole series. 
Mean brain rCBF values in 48 of 60 
patients with parkinsenism (80%) 
were below the regression line 
through flow levels in normal controls 
(Fig 1). Mean brain rCBF was below 
this regression line in eight of 12 
patients aged 36 to 54 years (66%), in 





nine of 12 — 55 të 64 years s (15%), in 
16 of 21 aged 65 to 69 years (76%), and 
in all 15 parkinsonian subjects (100%) 
aged 70 years and older. Mean brain 
rCBF for the total group of patients 
n parkinsoniam was significantly 
lower (9.556; P — .001) than mean age- 
matched flow level in the control 
group cajeulated from the normal 
regression line (Table) The rCBF 
decreases were mild and not statisti- 
cally signifieant in younger patients 
(aged 36 to 64 years) with Parkinson's 
disease. A significant rCBF reduction 
of 9.8% from that of age-matched 
normal controls was observed in older 
parkinsonian subjects aged 65 to 69 
years (P < .05). The most marked 
mean brain rCBF decline (18.8%; 
P < .001) eccurred in the eldest group 
of subjects (aged 70 years and above) 
with parkinsonism (Table). There was 
no correlation between duration of 
parkinsonism and the degree of rCBF 
reduction from that of age-matched 
normal controls either in the whole 
series (Fig 2) or in the various age 
groups of parkinsonian patients. 

There were no signifieant differ- 
ences between right and left mean 
hemispheric rCBF values in both th 
parkinsonian (43.7 + 1.0 and 
43.9 + 1.0 ml/100 g/min, respectively) 
and the control groups (49. 7 X 1.0 and 
50.2 + 1.0 ml/100 g/min, respective- 
ly). The right es left mean hemi- 
spheric rCBF values were closely 
similar within the various parkinson- 
ian age groups, and the degree of 
their reductions from age-matched 
normal mean hemispheric levels fel- 
lowed the same age-dependent pät- 
tern observed with mean brain rCEF 
data. Even in patients with pure or 
predominantly unilateral signs of par- 
kinsonism, decreases in hemispheric 
mean rCBF values did not differ 
between the right and ‘eft hemi- 
spheres. In 18 right hemiparkinsonian 
patients, left and right mean hemi- 
spheric rCBF values were 46.1 + 17 
and 46.6 + 1.7 ml/100 g/min, respec- . 
tively. In 11 patients with left hemi- 
parkinsonism, right and ‘eft mean 
hemispheric rCBF levels were 
43.5 + 0.9 and 43.6 = 0.9 ml/100 g/ 
min, respectively. 

In order to cetermine whether 
significant differences exist in the 
pattern of rCBF distribution, regional 
flow values were compared between 
the parkinsonian and control groups. 
Sixteen age-dependent regression 
lines were computed for regional IS] 
values measured from eight pairs cf 
homologous areas in eack cerebral 
hemisphere in the normal control 
series. Each of the 16 mean regional 








Parkinson's Disease—Lavy et al 345 — 


flow values in the parkinsonian series 


» was significantly lower than normal 
 age-matched regional flow level caleu- 
. lated from the respective regression 
< line for mean age of the parkinsonian 
group (63.4 years) There were no 


J Significant interhemispheric or intra- 


-hemispheric differences in the degree 
of the regional flow decreases. Flow 
reductions in both hemispheres were 
more or less homogeneously distrib- 
< uted. 


COMMENT 


: The present study shows that the 

_ rCBF is generally reduced in subjects 
with Parkinson’s disease and that the 
rCBF decline is most pronounced in 
the older patients. These findings 
indicate that factors that become 
- manifest mainly in elderly parkinson- 
jan patients may cause or at least 
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decline observed in these patients. It 
may be argued that in the older 
patients there is a higher prevalence 
of cerebral arterioselerosis, which may 
produce rCBF deereases through nar- 
rowing of vascular ealiber and in- 
creased resistance. However, the im- 
portance of arteriosclerosis in the 
pathogenesis of parkinsonism is ques- 
tionable. It seems that a diagnosis of 


arteriosclerotic parkinsonism is too 


often applied to elderly parkinsonian 
patients without any histopatholog- 
ical evidence. Furthermore, although 
patients with generalized cerebral 
arteriosclerosis may show extrapyr- 
amidal signs reminiscent of parkin- 
sonism, the clinical picture is atypical, 





usually none exhibits the classical- 


alternating resting tremor and lead- 
pipe or cogwheel rigidity, and there is 
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| Fig 1 —Mean- brain regional cerebral blood flow (rCBF) values (calculated from 16 


— bihemispheric ISI data) in normal control subjects and ir patients with parkinsonism 
. plotted against age at time of study. Computed regression line through normal flow 
. values shows reduction of rCBF with advancing age. 


. normal control subjects. < 
relative eontribution of arteriosclero- 





no o response to EO * In addition, 
cerebrovascular disease is not more 
common in patients with parkinson- +- 
ism than in age-matched controls.” 


Many authors maintain, therefore, 
that the term “arteriosclerotic parkin- 
sonism" should be abandoned. In the 
present series, arterial hypertension 
was only slightly more prevalent in 
older than in younger parkinsonian 
subjects. In addition, rC BF decreases 
in the elderly patients far exeeeded 
the "physiological" rCBF decline asso- 
ciated with advancing age in the 
Although the 


sis to rCBF reduction cannot be deter- 
mined without morphological or other 


studies, these data suggest that cere- 


brovascular disease is not an impor- 
tant factor. 
Several underlying mechanisms 


‘may account for the observed rCBF ^ 


decline in parkinsonism. The main 


outflow. from the striatum is to the 


globus pallidus.” Pallida! projections 
exert their effect on ventrolateral and 
ventroanterior thalamic neuronal sys- 
tems that give rise to major afferent 
projections to motor cortex." There- 
fore, in patients with Parkinson's 
disease, the striatal dysfunction may 
have a remote effect on cortical . 


neuronal activity. Furthermore, it has |. 


been recently shown in the rat that 
destruction of the nigrostriatal do- 
paminergic fibers results in decreased 
forebrain uptake of glucose.” These 
findings suggest that the ascending 
dopaminergic neurons may modulate 
metabolic activity in the mammalian 
forebrain. In patients with parkinson- 
ism, there is an analogous condition 
with a degeneration of the nigrostria- 
tal pathways" and reduction of 
dopamine content in the striatum.^" 
Therefore, dopamine deficiency may 
be theoretically associated with chron- 
ically decreased cerebral metabolic 


Mean Brain Regional Cerebral Blood Flow (rCBF) Values in Various Age Groups of Patients 
With Parkinsonism and in Age-Matched Normal Controls — | 


Parkinsonian Patients 


Age at 
Examination, yr 
ete à 
Range 


Age at 
‘Onset, yr 


58.9 x 1.3 


Duration, yr 
Mean = . SD atl * SD) (Mean + SD) (Mean + SEM) 


Normal Controls - | 


Brain rCBF,* 
mi/ 100 g/min 
Range 


Age, yt 
o, mi/100 g/min 
Mean + SD red + SEM) AX pi 


rCBF Reduction: 
Parkinsonian 
Patients 
ws Controls 
anions’ 


Brain fCBF,* 


45.9 + 6.0 
60.9 + 2.5 





*Calculated as the mean of 16 regional ISI values. 


Tf test. 


Calculated from computed regression line through 51 normal mean brain rCBF values plotted against age (Fig 1) for mean age of parkinsonian group 


(63.4 years). 
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of rCBF before and after administra- 
tion of levocopa in a group of parkin- 
sonian patients did not show signifi- 
cant flow alterations. These data 
suggest that disrupted dopaminergic 
mechanisms are not an important 
cause for rCBF decreases in Parkin- 
son’s disease. 

Many investigations confirm the 
presence of dementia as an integral 
clinical feature in patients with Par- 
kinson's disease.**** Furthermore, 
mental deterioration was observed 
more frequently in parkinsonian sub- 
jects who were older at time of study, 
but there was no correlation between 
incidence of dementia and the dura- 
tion of parkinsonism.” It has been 
repeatedly shown that the rCBF is 
reduced in demented subjects. ==- It 
is feasible that in Parkinson’s disease 
and particularly in the older patients 
in whom intellectual deterioration and 


slowing of mental processes may be 


more prevalent, the rCBF decreases 
because of its adaptation to lower 
cerebral metabolic demands. Al- 
though it has been suggested that the 
subcortical lesions may contribute to 
the development of dementia," there 


is inereasing evidence that mental 
impairment in parkinsonism may be 
associated with cerebral cortical de- 
.À  pneumoencephalo- 
has demonstrated the 


generation. 
graphic studs 
presence of cortical atrophy in more 
than half of the patients with Parkin- 
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son's disease.” Pantie: the i inei- 


dence of cortical atrophy in these. 
cases inereased with advancing age. 
and was not influenced by duration of 
parkinsonism. Pathological studies . 
have also shown that in addition to the ` 
degenerative changes that occur in ` 
the pigmented nuclei of the brain : 
stem," many parkinsonian patients | 
have cortical atrophy affecting mainly - 
the frontal lobes." These changes - 
may play an important role in the | 
development of dementia in Parkin- | 
son's disease. In addition, the loss of 
metabolieally active cortical neuronal | 
tissue may also produce reduction of - 
the rCBF in these patients. The occur- | 
rence of dementia,” cortical atrophy, m 
and rCBF reduction mainly in older : 
patients and regardless of the dura- - 
tion of parkinsonism suggests that © 
the cortizal changes in this specifie- 


group may emerge independently of 


the pathological alterations within the 


nigrostriatal system. This possibility 


is further supported by the similar 


decreases of rCBF observed in both 


cerebral hemispheres even in patients 
with unilateral parkinsonism. Al- 


though more extensive histological 
studies are warranted, these data may 
-suggest that. for yet obscure causes, 


reased rate of cortical . 





E neuronal degeneration particularly in 
| elderly patients with parkinsonism. - 


It is becoming recognized that 
Parkinson’s disease is not a single ` 
entity but rather a complex of several 


processes? These parkinsonian sub- 
groups may differ in part on the basis 
of the- 


underlyi ing pathological 
changes within brain stem nuclei and 


striatum, age at onset, clinical extra- 
pyramida! manifestations, 


natural 
history, and response to levodopa. In 


addition, the frequency and extent. of 
cortical degenerative changes, inci- 
dence of dementia, and also the — 


presence and severity of rCBF altera- 
tions may vary among patients with 
parkinsonism. The present investiga- 
tion provides additional evidence. for 
possible involvement of cerebral cor- 
tex in Parkinson's disease. Further 
rCBF studies in parkinsonian pa- 
tients, preferably correlating with the — 
severity of the extrapyramidal signs 
and with the presence and severity of 
mental changes and cerebral atrophy, | 
may contribute to a better under- — 
standing of the rcle of the cerebral 
cortex in the pathogenesis of parkin- 
sonism. Sach studies are currently in 
progress. 


This study was supported in part by grant 572 
from the Isrzel Ministry of Health, Chief Scien- 
tist’s Office. 
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* was similar do that observed in intact 

contol. In contrasi, compared to con- 
trols, a marked potentiation of the motor 
` stimulant effects of dextroamphetamine 
. was confi ned in the kairic acid-lesioned 
| grous. We ‘suggest that the pathological 
^ changes: underlying the symptoms ob- 
served in this animal model and in 

Huntngten’ s. disease do not include 

abnormalities: in presynaptic dopamine 

receptors: in the neostriatum. 

(Asch Meurel 36: re 1379) 












ty, Corsini and colleagues’ 
“ demonstrated that low doses of 
omorpt ine hydrochloride produced 
ad d improvement in the abnor- 
E mal chus movements of pa- 
n s suffering from Huntington’s 
| (Dy. These results further 
| supponit those of previous. investiga- 
A tors wno showed that apomorphine 
- Bbes rol exacerbate the involuntary 
| as might be predicted 
srphine is a dopamine 
agorist, but instead exhibits a para- 
doxizal beneficial effect in such 
patients: Aspointed out by Corsini et 
E aad Tolosa; this effect of low doses 
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la tive Effects of Apomorphine in an 
Model of Huntington's Disease 


erg, MS; John Lehmann; Hans C. Fibiger, PhD 


is presumably mediated by stimula- 
tion of presynaptie dopamine (DA) 
receptors, ie, DA autoreceptors. It has 
also been demonstrated by Corsini et 


al? and Carrol et af that low doses of 


apomorphine also produce sedative 
effects in normal, schizophrenie, and 
tardive dyskinetic subjects. However, 
it is not known how this response of 


patients with HD to sedative doses of ~ 
apomorphine compares with a control 


population of subjects. 

Recently, we have shown that an 
animal model (produced by lesioning 
the neostriatum with kainic acid) that 
is biochemically,’ histologically,’ and 
behaviorally* similar to HD also 


responds to pharmacological agents in 


a manner very analogous to that of 
patients with HD.*'* When the action 
of stereotypy-producing doses of am- 
phetamine and apomorphine were 


compared on these animals, it was 


demonstrated that while ampheta- 
mine-induced stereotypy was en- 
hanced in kainic acid-lesioned (KAL) 
rats compared to control rats, apomor- 
phine-induced stereotypy did not dif- 
fer significantly between groups. Maj 
et al? recently demonstrated that, as 
in humans, low doses of apomorphine 
have a sedative action on rats, the 
maximum effect occurring with 50 
pg/kg. We were interested in deter- 
mining how the KAL animals that 
mimic patients with HD respond to a 
sedative dose of apomorphine. By 
comparing the sedative effects of 
apomorphine between this animal 
model of HD and control rats, it may 
be possible to examine changes in the 
state of the DA autoreceptors (ie, 
supersensitive or subsensitive) in this 
animal model, and by inference in 
HD. 





METHODS - 


In nine male Wistar rats (weighing ; 
5 300 g each}, 3 nmoles of kainic acid in 
0.5 ul of phospha: -e-buffered saline (pH, 7.4) ` 
were stereotaxically injected into each - 
neostriatum as described - elsewhere.’ 
Nine control rats received injections of the . 


vehicle only. Six weeks later, all animals 


were injected intraperitoneally with either i^ 
50 ug/kg of apomorphine hydrochloride or | 
the same volame of saline in a randomly | 
paired fashion. One week later, the other . 
drug solution was administered. The ex- - 
periment was run blind insofar as the drug 5 
solutions were coded so that the investiga- 

tor did not knew their identity. Ten 
minutes follewing the drug administra- - 
tion, each anima was placed separately 
into photocel! activity esges and his loco- - 


motor activity was recorded for 20 


minutes. The D pip cages measured 61 


Sal and an was aae hy- six 
. infrared photocel: beams, interruption of 


which — incremerted ^ slectromechanical 
counters at a distance fram the cages. - 
Photocell beam irterrupiions were cumu- . 
lated over five-minute ees and. ;fhen j 


den 
RESULTS 


As Fig 1 shows, KAL and control 
animals demorstrated marked de 
pression of mean locomotor activity ` 
compared to their control activities 
(saline) following imjection of 50 
ug/kg of apomorphine hydrochloride 
(P < .01). There were no significant 
differences, however, between the 
groups in this depressant effect of 
apomorphine (P > .1)). Two weeks 
later, all animals were habituated to 
the photocell cages fcr one hour and 
then given 1 mg/kg o? dextroamphet- 
amine  suifate  (intraperitoneally)  . 
Their amphetamine-induced locomo- > 
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Fig 1.~Effect of apomorphine hydrochloride, 50 pg/kg 

_ (triangles), and saline (circles) on locomotor activity in 

kainic acid-lesioned (KAL) rats (broken lines) and control 
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Fig 2.—Effect of dextroamphetamine sulfate (1 mg/kg) on mean loco- 


motor activity in kainic. acid-lesioned (KAL) rats (broken lines) and |... 


control rats (solid lines). Analysis. of variance disclosec ro significant - 
diffsrences between groups. {KAL /S control) during habituation 
(P > .10). Following dextroamphetamine administration, however, KAL. 
animals showed significantly greater increase in mean locomotor activ- 

































animals in each group. 


ctor response was ass sed for two 


~ 2 shows, there were no significant 
| differences. (P > .10) in mean sponta- 
“neous locomotor activity in the photo- 


enhancement (P < 001) in. amphet- 


e 


‘in. terms of the animal model of 
Huntington’ s disease has been eluci- 


L Corsini GU, Onali PL, Masala C, et ak 
Apomorphine - “hydrochloride-induced improve- 
ment in Huntington's chorea: Stimulation of 
dopamine receptor. Arch Neurol 35:27-30, 1978. 
.. & Lal S, De La Vega CE, Garelis E, et al: 
- Apomorphine, pimozide, L-dopa and the probeni- 
-eid test in Huntington's chorea. Psychiatr Neurol 
Neurochir 16:113-117, 1973. | 
-. .& Tolosa ES: Anti-dopaminergie effects of 
' apomorphine in patients with dyskinesias. Neu- 
-tology 33:373, 1976. 
- 4. Corsini GU, DelZompo M, Manconi S, et al: 
Sedative, hypnotic and antipsychotic effect of 
low doses of apomorphine in man, in Gessa GL, 
Costa E (eds): Symposium on Nonstriatal 
Dopaminergic Neurons. New York, Raven Press, 
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- fats (solid lines). Analyses of variance disclosed significant 
: ‘difference (P < .01) between: treatments (apomorphine vs 
saline) and no significant differences (P > .10) between 
- groups (KAL vs vdd Data: represent means of nine 


hours as described previously. As Fig. 


cell cages over one hour. However, 
compared to controls, a very marked 


. amine-induced locomotor activity was 
. Observed in the KAL animals. This. 
^ potentiated response following. am- 

-phetamine administration confirms 
previous findings® and its importance. 


dated elsewhere.’ Histological analy- 


sis showed that most of the neuronal 
cell destruction was confined to the 
neostriatum. Shrinkage of the neo- 


striatum, ventricular dilation, and 
neostriatal glial proliferation were 
also evident. 


COMMENT 
These results demonstrate that in 
rats that mimic neuropathologically 
and behaviorally those conditions oc- 
curring in Huntington's disease, their 
response to a sedative dose of apomor- 
phine is of the same magnitude as is 
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found in normal animals. These 
results suggest, therefore, that neo- 
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normal and that the pathological 
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í Tre distribution æf major erythrocyte 
H ph y s otibids and dn aldehydes and the 













atients with h myotonic atro- 
am a "umber of normal 
data ior normal ‘controls 
with the accepted values 
: 'omponents. Contrary to 
sport rof others, no abnor- 


changes are 
raong the many reported, but yet 
uncon irmed; “defects” cf  eryth- 
roeyte membranes in Duchenne’s 
muscular dystrophy (DMD) +° The 
sterol and phospholizid composition of 
vthroe : patients with myo- 
cx roshy has been reported to be 
normal, out. other data are lacking. 
Kunze it al’ and Kalofoutis et al 
aye coneladed that. erythrocyte phos- 
pholip. zs are alterec in DMD, but the 
data presented by the two groups are 


camposition al 
















conflic-ing : 

Howlane and lyer' have recently 
reported a` large cecrease in the 
conten: of palmitoleic acid (16:1) (for 





fatty acid shorthand notation, see 
Table 1) cf erythrocyte membranes 
from Duca with PMD and carriers 
of DMD g 
eortrob, 






: n they ir that : a 


Weed in M reu triglyceride me- 





in t , is dodi The values (4.9% 
of total fatty acids given by these 
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position of Erythrocytes 


authors for the palmitoleie acid con- 
tent of normal erythrocytes, however, 
are considerably greater than the 
values reported in recent studies."' 
Moreover, the concept of a defect in 
triglyceride metabolism is difficult to 
reconcile with the well-established 
lipid composition of erythrocytes. 
Cholesterol is virtually the only neu- 
tral lipid present in erythrocytes.* The 
trace amounts of cholesterol ester and 
triglycerides that are sometimes re- 
ported are negligible and may, in fact, 
refleet a low-level contamination of 
erythrocytes by plasma and other 
blood components.* 

Because we concluded that the 
available evidence did not adequately 
support the existence of ervthrocyte 
lipid abnormalities in DMD, we have 
analyzed the phospholipid composition 
of erythrocytes and the total fatty 
acid composition of erythrocytes and 
plasma from patients with DMD, 
from definite earriers of the disease, 
from patients with myotonic atrophy, 
and from a number of normal controls. 
No lipid abnormalities were found. 


SUBJECTS AND METHODS 
Patients and Normal Controis 


The patients with DMD and myotonic 
atrophy all had the classic disease by clini- 
eal, serum-enzyme, electrophysiologieal, 
and muscle-biopsy histochemical criteria. 
The carriers of DMD were mothers of 
patients and “definite.” There were nine 
male patients with DMD aged 8 to 19 years 
(mean, 15.0 years) and three female DMD 
carriers aged 31 to 36 years (mean, 34.0 
years) There were two male and five 
female patients with myotonie atrophy 
aged 12 to 56 years (mean, 32.3 years). The 
normal controls consisted of seven male 
and four females aged 13 to 35 years 
(mean, 26.5 years). 


Preparation of Erythrocytes and Plasma 


After an overnight fast, blood was 
drawn into heparinized plastic syringes, 
then it was transferred to plastic centri- 
fuge tubes and immediately cooled to 0 to 
+2 °C by placing the tubes in an ice bath. 
All subsequent preparative procedures 
were performed at 0 to +2 °C. Blood was 


rs in Duckenne's Muscular Dystrophy and Myotonie Atrophy 


centrifuged at 100 x g for 15 minutes ina | 
refrigerated centrifuge and the platelet- — 
rich plasma removed te separate tubes. The | 
cells were centrifuged at 1,500 x g for ten ` 
minutes. This supernatart was combined | 
with the platelet-rich plasma and centri- 
fuged at 1,500 g for 30 minutes to obtain 
plasma. From the erythrocyte fraction, the 
buffy coat and the upper Z to 3 mm of cells 
were removed by aspiration and then 
discarded. The erythrocytes were gently 
resuspended in an equal volume of isosmot- _ 
ie sodium phosphate buffer, with a pH of 

7.4, and eentrifuged at 450 g for 15- 
minutes. This procedure of washing the 

erythrocytes, including removal of the 

upper layer of cells, was repeated four | 
times. The final oe n was, how- 

ever, performed at 1,500 g for ten minutes. 

Plasma and washed erythrocytes were | 
extracted immediately after Rre pAratiop: 


Extraction Procedure 


Plasma and erythrocytes were rer 
by methods similar to those recommended 
by Nelson.” Immediately before use, N,. 
was bubbled throvgh all solvents that, 
in addition, contained small amounts of - 
the antioxidant 26-di-tert- butyl-p-eresol. 
(BHT). Extractions were performed at 0 to 
+2 °C in an ice hath, and solutions were 


‘constantly stirred. with a magnetic stirrer. 


Two milliliters of either plasma or washed, 
packed erythrocytes was added by drops 
from a glass pipette to a beaker containing x 
25 ml of methanol. The pipette was ri insed - 
three times with small portions of metha- 
nol totaling 10 ml, and the washings were - 
added to the extraction beaker. Chloroform | 
(35 ml) was then added, anc the extraction 
continued for five minutes, A final 35 ml of 
chloroform was added, bringing the chloro- . 
form-methanol ratio to 2:1, and the extrae- 
tion was continued for ten more minutes. 
The solution was then filtered through 
two layers of solvent-washed glass-fiber - 
filtering media. The extraet.on beaker and 
filters were extensively washed with chlo- 
roform-methanol in a 2:1 ratio. Solvent was 
removed, and the sample was reduced to a 
small volume (not dryness)" by rotary 
vacuum evaporation in a N, atmosphere. 
The temperature did rot exceed 15 °C 
during this procedure. Periodic additions 
of chloroform aided in the removal of 
methanol and water from the sample. The 
sample was quantitatively transferred to a 
screw-type culture tube fitted with a 
Teflon-lined cap, the tubes sealed under a 
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Groups* 
Fatty Acid, 



































No. of Carbon Atoms: No. Duchenne’s Muscular Myotonic Carriers of Duchenne's 
of Double Bondst Normal (N z 11) Dystrophy (N z 9) Atrophy (N z 7) Muscular Dystrophy (N z 3) 
0.23 + 0.06 0.23 + 0.06 0.22 + 0.05 


6.11 + 0,03 
19.12 + 0.88 
0.81 + 0.12 


0.11 + 0.02 
18.52 + 1.33 
0.72 + 0.12 
14.06 + 0.99 
14.84 + 1.33 
11.04 + 1.07 
0.29 + 0.04 
0.22 + 0.03 






0.73 + 0.08 
13.69 + 0.39 
15.90 + 0.20 
11.20 + 0.38 













14.36 + 1.87 
15.53 x 1.81 
10.12 + 0.98 
0.28 + 0.06 
0.24 + 0.04 












10.18 + 1.00 
0.28 + 0.06 
0.24 «- 0.02 











18:3 + 20:0 












0.25 + 0.02 





20:3 1.43 + 0.23 1.75 + 0.53 1.37 + 0.23 1.65 + 0.13 

20:4 + 22:0 18.16 + 1.10 37.18 = 0.99 17.74 + 1.11 17.29 + 1.05 
20:5 + 23:0 0.53 + 0.09 0.46 = 0.07 0.55 x 0.15 0.53 + 0.08 
22:4 + 24:0 7.32 + 0.47 7.35 = 0.57 7.17 + 0.59 6.99 + 0.69 
22:5m 6 + 24:1 4.30 + 0.31 4.69 = 0.32 4.57 + 0.50 4.46 + 0.40 
22:5w 3 2.19 + 0,34 1.97 + 0.28 1.86 + 0.22 2.29 + 0.26 

22:6 4.39 = 0.73 3.94 + 0.75 5.03 + 0.79 4.15 = 0.30 

26:0 0.18 + 0.04 0.20 + 0.03 0.17 + 0.04 0.17 + 0.04 

26:1 0.20 + 0.03 0.22 + 0.04 0.22 + 0.03 0.22 + 0.04 


*Values (area %) are means + standard deviation, with the number of individuals in each group given in parentheses. 
TThe digit after the omega gives the position of the nearest double bond, counting from the methyl end of the carbon chain. Overlapping peaks 












encountered during the chromatographic analysis are listed together. 


stream of N., and stored at —80 °C. The 
concentration of BHT at this stage was 
0.005% (weight for volume). Fatty acid 


analysis was performed within one week of 


sample preparation. 


Fatty Acid Analysis of 
Total Lipid Extracts 


Fatty acid methyl esters were prepared 
as described by Morrison and Smith. An 
aliquot of the lipid extract containing 
about 4 mg of lipid was evaporated to 
dryness with a stream of N, and 1 ml of 
boron trifluoride (BF.)-methanol reagent 
(14% BF, weight for volume), was added. 
The tube was flushed with N., sealed with a 
Teflon-lined screw eap, and heated at 100 
°C for 90 minutes. The tube was then 
cooled, and benzene and methanol were 
added to bring the mixture to 35% BF,- 
methanol reagent, 30% benzene, and 35% 
methanol by volume. The tubes were again 
flushed with N, and reheated at 100 °C for 
an additional 30 minutes. After cooling, 6 
mi of hexane and 3 ml of water were added 
and the tubes shaken. The tubes were 
centrifuged to separate the phases and the 
upper hexane layer removed. Two addi- 
tional extraetions with 3 ml of hexane were 
performed, and the hexane extraets were 
pooled and reduced to a small volume under 
a stream of N.. Fatty acid methyl esters 
were separated from other components, 
including dimethylacetals and BHT, by 
thin-layer chromatography on silica gel 
plates developed in benzene. Spotting of 
samples and drying of plates were 
performed under N.. Methyl esters were 
detected with 2’,7’-dichlorofluerescein un- 
der ultraviolet light and scraped from the 
plates into chloroform. Silica gel was 
removed by filtration, and the gel and 
filter were washed three times with chloro- 
form. The chloroform extract was evapo- 
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rated under a stream of N,, and the puri- 
fied methyl esters solubilized in a small 
volume of hexane fer gas chromatographic 
analysis. 

These reaction conditions for the prepa- 
ration of methyl esters have been shown to 
be quantitative fer triglycerides, free fatty 
acids, cholesterol esters, and phospholipids, 
including sphingomyelin.” We confirmed 
by thin-layer chromatography that trans- 
methylation ef standards and samples was 
complete. 


Gas Chromatographic Analysis 





Analyses of the fatty acid methyl esters 
were performed with a gas chromatograph, 
equipped with a dual flame-ionization 
detector, and digital integrator. For rou- 
tine analysis, the chromatograph was 
fitted with a packed column of 10% SP2330 
on 100/120 mesh Chromosorb W AW. The 
temperatures of the injector, column, and 
detector were 230, 180, and 250 °C, respec- 
tively. Nitrogen was used as the carrier gas 
at a flow rate of 30 ml/min. Peaks were 
identified hy comparison of retention 
times with those of authentic standards 
and by the use of a plot of the log retention 
time vs chain length of saturated methyl 
esters. Quantitative results with the use of 
the National Heart Institute-type refer- 
ence mixtures agreed with the stated 
composition data with an average relative 
error less than 1.5% for major components 
(> 10% of tetal mixture) and less then 3.0% 
for minor components (<10% of total 
mixture). Bank samples were periodically 
taken through the entire extraction and 
transmethyiation procedures to detect the 
presence of spuricus peaks. The only blank 
peak of any quantitative significance (0.4% 
to 0.5% of the total area) occurred in the 
region where methyl heptadecanoate 
eluted. This minor component was not, 
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therefore, quantitated. BHT or BHT- 
derived artifacts’ did not interfere with 


the data presented. 


Phospholipid Analysis 
Erythrocyte phospholipids were sepa- 


rated by two-dimensional thin-layer ehro- 


matography using preadsorbent silica gel 
plates. The developing solvent for the first 
dimension was chloroform-methanol-28%- 
ammonia (65:30:5 by velume), and for 
the second dimension it was chloro- 
form-acetone-methanol-acetic acid-water 
(6:2:1:1:0.5 by volume). © This solvent sys- 
tem completely separated phosphatidyl- 
choline, phosphatidylethznolamine, phos- 
phatidylserine, phosphatidylinositol, phos- 
phatidie acid, sphingomyelin, and lysophos- 
phatidylcholine. Lipids were detected by 
charring after spraying the plates with 
0.6% potassium dichromate in 50% sulfuric 
acid." Phosphorous content of separated 
phospholipids was determined in duplicate 
by the method of Bartlett“ as described by 
Neison." 
RESULTS 


Erythroeyte phospholipid composi- 
tional data are given in Table 2. Phos- 
phatidylserine, sphingomyelin, phos- 
phatidyleholine, and phosphatidyl- 
ethanolamine are the major phospho- 
lipids of normal human erythrocyte, 
together accounting for about 96% to 
97% of the total phospholipids.* The 
major phospholipids of erythrocytes 
from patients with DMD and myo- 
tonic atrophy have a normal distribu- 
tion. Phosphatidylinositol, phospha- 
tidie aeid, and lysophosphatidylcho- 
line are minor components of the 
erythrocyte. In a smaller number of 
eases examined, we found phosphati- 
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Table 3.—Fatty Aldehyde Composition of Erythrocytes” 


Fatty 
Aldehyde 


*Values are means + 


Group/No. of Persons 


Myotonic atrophy /6 
Definite carriers of 


Phospha- 
tidyl- 
serine 
12.4 + 
12.2 + 1.5 
12.6 + 1.0 











Normal (N = 4) 


3.50 + 0.32 
0.88 + 0.10 


- standard deviation, given as area percentage of total fatty acids plus fatty 


aidehydes (as dimethylacetals). 


Table 4.—Total Fatty Acid Composition of Plasma* 


Fatty Acid 
140 


18:39 3 + 20:0. 


204 + 22:0 
20:5 + 23:0 
22:4 + 24:0. 

22:50 6 + 24:1 


34. 11 x 1 82 
0.37 + 0.12 
0.38 + 0.09 
(0.13 + 0.05 
0.11 + 0.06 
1.47 + 0.18 
XE + 141 


0.78 + 0.09 
1.02 + 0.05 
0.49 + 0.11 
1.48 + 0.29 









11.6 x 1.4 


Table 2.—Phospholipid Composition of Erythrocytes* 


Phospha- 


Phospha- tidyl- 
Sphingo- tidyi- ethano- - 


27.6 + 





Duchenne's Muscular 
Dystrophy (N = 2) 
+ 0.10 

+ 0.04 

0.86 + 0.01 


2.11 * 
3.51 + 


Groups 


DMD (N = 6) 
0.80 + 0.21 
0.19 + 0.05 

20.78 + 1.57 
2.66 + 0.51 
7.00 + 1,34 

21.89 + 3.44 

29.95 + 4.33 
0.26 + 0.11 
0.42. + 0.08 
0.18 + 0.06 
0.17 + 0.05 


0.46 + 0.08 
0.73 + 0.10 
1.20 + 0.31 
0.43 + 0.11 
1.47 x 0.51 


myelin 











Myotonic 
Atrophy 
(N = 6) 


0.89 + 0.44 
0.15 + 0.06 
19.59 + 4.26 
8.39 x 1.15 
6.65 x 2.24 
2445 + 5.28 


28.50 + 4.85 | 
0.67 + 0.40 


0.18 = 0.07_ 
0.19 + 0.05 


1.54 + 0.23 
7.89 + 1.23 


0.62 + 0.29 


0.58 + 0.17 
0.87 + 0.40 


0.42 + 0.10. 


1.79 + 0.66 


choline 





lamine . 











ae + T 


*Values presented are means -- standard deviation, expressed as percentage of the total phos- 


Myotonic Atrophy — 

(N= 2) 
198 x 0.01 
3.59 + 0.47 
0.84 + 0.12 





Carriers 
of DMD 
(N= 3) ë 
0.67 + 0.12. 
017 + 003 
19.15 0.54 | 
257 + 0.32 — 
6.70 + 0.52. — 


21.88 + 2.02 


31:53 + 3.12 
024 012 — 
0.36 + 0.09 — 
013 + 0.06 _ 


0.08 + 003 | 


1322032 | 
9,56 + 1.47. - 
0:61 + 0.10. 


068 + 0.08 | 


096 + 0.05 — 
047 + 0.05 . 








162 € 0.11 - 





*Values and fatty acid shorthand hpieuon as given in Table 1. 


tTR indicates trace component, =< 


ty acid profiles depended on dietary 
influences. Japanese (N = 3) whose 
diets were "Americanized" (three 
months and longer in those individu- 
als studied) had erythrocyte and plas- 
ma fatty acid compositions quite simi- 
lar to those of the normal American 
controls. 


COMMENT 


Claims of erythrocyte lipid abnor- 
malities in disease states must be 
assessed with regard to the accuracy 
of the data presented. The phospholip- 
id and total fatty acid composition of 
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< 05% of the total. 


normal human erythrocytes is well 
substantiated*" and prov ides a f rame- 
work for such an assessment. a 

Nelson? has summarized the results 
of 18 studies of erythroeyte phospho- 
lipid composition conducted during 
the years 1965-1969. The average val- 
ues calculated as in Table 2 were as 
follows: phosphatidylserine, 13.4%; 
sphingomyelin, 26.7%; phosphatidyl- 
choline, 31.7%; and phosphatidyleth- 
anolamine, 28.2%. The results of our 
study (Table 2) and other recent stud- 
ies" are in excellent agreement 
with the older values. By contrast, the 
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data presented by Kalofoutis et al 
and Kunze et al' are unusual. Kalofou- 
tis et al,’ for example, reported that 
erythrocyte sphingomyelin level was 
increased in DMD, yet the value given 
for normal individuals was lower than 
any value in studies we reviewed, 
more than 1 SD away from the aver- 
age figure given previously. In fact, 
the value for sphingomyelin in the 
DMD group more nearly approxi- 
mated the generally accepted value 
for normal erythrocytes. Kunze et al' 
also reported an increase in erythro- 
cyte sphingomyelin in DMD, but in 
their study the value presented for 
normal individuals was very high, 
again more than 1 SD from the calcu- 
lated mean of Nelson’s* compilation. 
The sphingomyelin fatty aeid profile 
given by Kunze et al' for normal 
erythrocytes is likewise peculiar and 
unlike that given in any other 
published study reviewed.*" They 
reported, for example, that 24:0 fatty 
acid was present in only trace 
amounts. To our knowledge, all other 
investigators have consistently found 
that 24:0 is a major fatty acid of 
erythrocyte sphingomyelin, aecount- 
ing for 11% to 23% of the total.*'* The 
problem does not seem to be one of 
simple misassignment of the 24:0 peak 
to some other component but rather to 
some diffieulty in either the prepar- 
ative or analytical procedure used. 
Important methodologie problems 
were evidently encountered by both 
groups of investigators claiming to 
find phospholipid alterations in DMD, 
problems serious enough to raise 
doubt about any conclusions drawn. 
The composition of the major phos- 
pholipids of erythrocytes in our study 
of DMD, as given in Table 2, is 
normal. | 

The total fatty acid composition of 
normal human erythrocytes in our 
study (Table 1) is in good agreement 
with detailed studies where packed" 
or capillary’ columns were used. We 
found no significant differences be- 
tween the normal control group and 
either disease group. The comparison 
of DMD vs myotonic atrophy was 
significantly different for the 22:6 


| fatty acid, but this result should be 


evaluated cautiously. The polyunsatu- 
rated fatty acids are particularly 
susceptible to oxidation during the 
extraction and derivatization proce- 
dures. Long chain fatty acid methyl 
esters elute from chromatographic 
columns during isothermal runs with 
considerable peak broadening, mak- 
ing identification and quantitation 
more difficult. Finally, diet can 
influence the erythrocyte fatty acid 
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composition to a considerable de- 


gree,*'* as was demonstrated by our 
study of Japanese individuals. These 
various factors probably account for 
the rather large variability generally 
encountered in the estimation of the 
22:6 component, making comparisons 
difficult to evaluate. 

Some objections to the study of 
Howland and Iyer? were presented in 
the introduction. A major criticism is 
that the content of 16:1 fatty acid 
reported by these authors in normal 
erythrocytes greatly exceeds the gen- 
erally aecepted values for this minor 
component.“ Part of this discrepan- 
cy may result from the fact that the 
methods used by these authors for the 
preparation of fatty acid methyl 
esters (saponification followed by 
esterification with BF,) were not 
sufficient to methylate the fatty acids 
of sphingomyelin. This should not, 
in itself, explain the large differences 
found by these authors among normal 
individuals, individuals with DMD, 
and carriers of the disease. 

Numerous sources of potential error 
are encountered in any analysis of 
erythrocyte membrane structure or 
metabolism. The methods for blood 
sample collection and for the separa- 
tion of erythrocytes from plasma and 
Other cell types, for example, are 
important experimental considera- 
tions." When erythrocyte “ghost” 
preparations are used, pH, osmolarity, 
temperature, and divalent cation eon- 
centration are critical and must be 
carefully controlled. During the ex- 
traction of lipids from erythrocytes or 
plasma, special care must be taken to 
avoid the produetion of artifacts by 
oxidative or other degenerative pro- 
cesses. Some of the current uncertain- 
ty regarding the status of erythrocyte 
membrane lipids and enzymes in 
DMD can undoubtedly be tracted to 
improper technique. 

Our data (Tables 1 and 4) demon- 
strate that the minor 16:1 fatty acid 
component is not altered in either 
erythrocytes or plasma in patients 
with DMD or carriers of it. We further 
eonclude that the relative distribution 
of the major phospholipids and the 
total fatty acid eomposition of eryth- 
rocytes is within the normal range in 
DMD and myotonie atrophy. 


Gary J. Nelson, PhD (National Heart, Lung, 
and Blood Institute}, and Norman Salem, Jr, PhD 
(National Institute of Neurological and Commu- 
nicative Disorders and Stroke), gave advice 
concerning the analytical procedures; Fujie 
Numano, MD (Medical Neurology Branch, Na- 
tional Institute of Neurological and Communica- 
tive Disorders and Stroke), drew blood samples, 
and Marshall Montrose gave technica! assis- 
tance. 
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bitt tated after severe head 
eer omani tor at 


'enty-twe of lie plenis were followed 
up nine | y mthe to 13 years after the 
: injury. ‘Twenty-eight were working, 27 
were athome bu: not working, 13 were in 
hospital, and four were dead. Prolonged 
unconsciousness, extensive neurological 
damage. and severe mental changes were 
found te be the: main factors adversely 
affecting the - pragnosis; an iradequate 
family: background and cerebral hypoxia 
were -also considered to have an 
influence. 2 
ae Newso! 36355-359, 1979 





AA hee „written on the prog- 
a noris n head i injuries, both in the 
€ ‘and in the lorg term. 

; ting specifically to the 
young SUNN ore of severe head inju- 
ries are. however, comparatively few. 
eg ional Neu rological Unit, East- 
ital, Lendon, is a center for 

oh: tien. dE young adults with 
severe ae vological lesicns. Patients 
ita head injures constitute about a 
quarter of the total anit population. 
Patients are treated here as long as 
ther seem 20 be improving. The unit 
therefore a a Ae amay 

























F: ctors Determining Prognosis in 
TE With Severe Head Injuries 


iris. MD: Marcia Wilkinson, DM, FRCP 


influencing it in this special group of 


young people with severe head inju- 


ries. 
PATIENTS AND METHODS 


This report discusses a consecutive series 
of 84 patients under the age of 40 years, 66 
men and 18 women, admitted to the 
Regional Neurological Unit between June 
1963 and August 1975 for rehabilitation 
following severe head injuries. All young 


patients with head injuries are accepted 


for treatment in this unit, however severe 
their physical disabilities, provided that 


they have sufficient mental awareness to 


participate in the unit's activities. The 
median length of time between the injury 
and admission to the unit was 17.5 weeks 
(range, 4 to 146 weeks). 


Weeks Between Injury No. (96) of 

and Admission. Patients 
4-9 19 (22.6) 
10-19 31 (36.8) 
20-29 13 (15.4) 
30-39 6 (1.2) 
40-49 8 (9.6) 
= 50 7 (8.4) 


Ages ranged from 11 to 38 years, with a | 


mean of 22.8 years. Two thirds of the 
patients were under age 25. 


No. of No. of Total 
Age, yr Men Women No. (%) 
< 20 28 8 36 (42.9) 
20-24 17 4 21 (25.0) 
25-29 10 1 11 (13.1) 
30-34 6 1 7 (8.3) 
35-38 5 4 9 (10.7) 


The patients were admitted from acute 
hospitals in the region. In all instances, 
their previous hospital records were ob- 
tained so that their early clinical state, 
treatment, and investigations were known. 
Thirty-two (38.1%) had had a skull fracture, 
closed in 26 and compound in six; 24 (28.6%) 
had had brain surgery, 12 of these having 
burr holes only. Thirty-eight (45.2%) had 
had a tracheostomy. Thirty-eight (45.2%) 
had had one or more injuries in addition to 
the head injury: 


Miscellaneous 


Fractures 
Facial bones 1 
Tibia/fibula 
Clavicle 
Femur (bilateral in one) 

Ribs 

Radius/ulna 

Humerus 

Other fractures and dislocations 
Pneumothorax 


Beem oc a ab 


Seventy-one. (84.5% $) of tae 34 e 
had been involved in trzffic accidents. 
Twenty-six of these were either driving or 
pillion riding a- motorcycle er motor scoot- 


er, 24 were either car drivers or passengers, 


18 were pedestrians, and three were bicy- 
cists. Five patients had beer the victims of 


assaults, four had had falls, one of these in 


a suicide attempt, two were hit by balls 


(cricket and football), amd two were - 


involved in train accidents (Table 1). 
The severity of the heed injury was 


assessed on the basis of the length of time 
that the patient had been umconscious, the 
degree of mental disability, and the 
 pumber and extent of the neurological 
disabilities present. | 


In this series, unconsdousness wae 


defined as inability to respoad purposeful- 


ly to the environment. This relatively - 
simple definition of unconsciousness was 
used because the majority o? patients had 
problems of communicaticn and were 
unable to respond to many o? the standard. 
tests. All the patients had been unconscious. 
for at least 24 hours, the me dian length of 

time being four weeks: a E 


No. (%) of. P 


Length of 
Unconsciousness Patients 
24 hours to 1 week 12 (14.3) 
2-4 weeks 34 (44.0) 
5-7 weeks 15 (17.9) 
z 8 weeks 20 (23.8) 


On admission, a detailed medieal and 
social history was obtained from the 
patient when possible and also from a 
relative. A full mecieal examination was 
done on admission and repeated at month- 
ly intervals throughout the satient’s stay 
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1- 1.—Causes of injury 











No. of Patients 
Wom- 
en Total. 





Road traffic 










accidents 

Motorcycle /motor 
scooter driver 18 1 19 
Pedestrian 9 9 18 
Car passenger 10 4 14 
Car driver 9 1 10 
Pillion passenger 6 1 7 
Bicyclist 3 0 3 
Total 55 16 71 
. Other 8 0 8 
Total 18 84 











Table 2.—incidence of 
Neurological Disabilities 






No. (9e) 
ot 
Patients 










Mental changes 
Mild 
Moderate 








Speech and language defects 
Dysarthria 38 
Dysphasia 8 
D sphasia and dysarthria 4 
Dysphasia and dyspraxia. 8 
Total. ; 


Cranial nerve lesions 
Ocular defects* (6 had 2 
ocular defects) 
Visual field defect 
Optic atrophy 
Ocular paisies 





























Bulbar palsies 
Sensory V trigeminal 
Anosmia 
Motor defects 

Upper motor neuron 



















lesion 
Monoplegia | 17 
Hemiplegia 33 
Triplegia — | 40 
Tetraplegia = B 
Paraplegia de 
Total “69 (82.1) 
Cerebellar ataxia 






Bilateral. 
Unilateral 










Extrapyramidal lesion 14 (16.7) 


Sensory loss 16 (19.0) 





incontinence 13 (15.5) 
Epilepsy 9 (10.7) 


"Total number of patients with defects: 
24 (28.696). 


in the unit. Assessments of function were 
also made by the appropriate therapists 
and repeated monthly. In addition, most 
patients had a psychological assessment. 
The incidence of neurological disabilities 
in the 84 patients on admission to the unit 
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Working 
At home not working 
In hospital or dead 


13 (39.4) 
13 (39.4) 
7 (21.2) 
33 (100) 





are listed in Table 2. Seventy-nine had 
evidence of some mental change. Fifty- 
three patients had defeets of speech or 
language or both, dysarthria being consid- 
erably more common than dysphasia. 
Speech recovered fully in only seven 
patients, six with dysarthria and one with 
dysphasia, although many others im- 
proved. Twerty-four patients had ocular 
defects, and six ef these had two ocular 
defects. Sixty-nine had upper motor neu- 
ron weakness of one or more limbs on 
admission. Pewer had recovered fully on 
discharge in 20 of these. The incidence of 
cerebellar ataxia was high, occurring in 54 
patients, and: like the high incidence of 
dysarthria, reflected the fact that many 
had brain stem injuries. The ataxia was 
bilateral in 32 and unilateral in 22; only five 
recovered completely, Fourteen had extra- 
pyramidal lesions. Sensory loss was com- 
paratively rare, oecurring in only 16 
patients, and was mild in the majority of 
these. Thirteen were still incontinent on 
admission, and nine had had one or more 
epileptie attacks some time after the inju- 
ry. 

Physiotherapy, occupational therapy, 
and speech therapy when indicated were 
given daily, and patients went home on 
weekends whenever possible. Patients 
were kept in the unit as long as they 
appeared to be benefiting from treatment. 
The mean length of stay was 30.2 weeks 
(range, 5 to 107 weeks) Only 11 were 
treated for less than ten weeks, while ten 





required treatment for 50 weeks or 
longer. 
No. (%) of 
Weeks in Unk Patients 
5-9 11 (13.1) 
10-19 19 (22.6) 
20-29 19 (22.6) 
30-39 10 (11.9) 
40-49 15 (17.9) 
z 50 10 (11.9) 


The total length of treatment in the acute 
hospital and the unit ranged from ten to 
224 weeks, with a mean of 55.0 weeks. 


Total Weeks of No. (%) of 
Treatment Patients 
« 20 8 (9.5) 
20-29 12 (14.3) 
30-39 12 (14.3) 
40-49 13 (15.5) 
50-59 15 (17.9) 
60-79 11 (13.1) 
80-99 5 (5.9) 
= 100 8 (9.5) 


- Length of treatment appeared to be direct- 
ly proportional to the length of time that 
the patient kad been unconscious. 





.— Table 3.—Effect of Age on Prognosis 
No. (96) of Patients, by Age, yr 


20-24 
7 (35.0) 
6 (30.0) 
7 (35.0) 
20 (100) 

















































25-29 
3 (37.5) 
5 (62.5) 


30-34 
4 (80.0) 
0 (0) 
1 (20.0) 
5 (100) 


35-38 
1(16.7) 
3 (50.0) 
2 (33.3) 
6 (100) 

















8 (100) 










Mean Total 
Length of Weeks of 
Unconsciousness Treatment 
24 hours to 1 week 25.8 
2-4 weeks 45.6 
5-7 weeks 52.6 
8 weeks 92.3 
Age, length of unconsciousness, the 


degree of mental change, the extent and 
type of the neurolbgicai defects, the 
presenee or absence cf a skull fracture or 
generalized trauma, z history of cerebral 
hypoxia, and social factors were investi- 
gated in 72 of the patients, who were 
traced in an effort to determine whether 
these faetors had an influenee on progno- 
sis, and the resulting figures were 
analyzed by a statistician. 


RESULTS 


Of the 84 patients, 70 (83.3%) were 
discharged home, 13 (15.5%) were either 
sent to long-stay units or returned to their 
original hospitals, amd one (1.2%) died in 
the unit. In a follow-up survey, nine 
months to 15 years after the injury, 72 


patients were traced. Of these, 28 (38.9%) 


were working, 17 (23.6%) in the same job as 
before the injury and 11 (15.3%) in differ- 
ent work, usually of a lower grade. Twenty- 
seven (87.5%) were at home but not work- 
ing. All but four of the 27 were indepen- 
dent in self-care. Thirteen (18.0%) were in 
hospital, four of them in mental hospitals, 
and four (5.6%) had died, two having 
committed suicide. 


Age 


In this series of patients, all of whom 
were under 40 years old, age did not seem 
to affect the prognosis. Of those under 20 
years old, 39.4% returnec to work, com- 
pared with 35.095 aged 20 to 24 years and 
37.5% aged 25 to 29 vears. Patients in the 
30- to 34-year age group appeared to do 
better than average, while those aged 35 to 
38 years did less well, but the numbers in 
these two groups were too small to be 
significant (Table 3). 


Length of Unconsciousness 


The length of time that the patient had 
been unconscious was found to be a main 
factor affecting the cutcome. Of those who 
had been unconscious for between 24 hours 
and one week, 81.8% went back to work, 
compared with 46.9% of those who had been 
unconscious for two to four weeks, 18.2% of 
those who had been unconscious five to 
seven weeks, and only 11.1% of those 
unconscious for eight weeks or longer. Half 
of those in the last group are either still in 
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x: c desd. "The: length of uncon- 
asa was a Statistically significant 
progni mostic:Batin f, witk P < 001 (Table 4). 


Mental Changes 


T ? mental involvement also 

effect on prognosis 
| nr ose wich ro or mild mental 
“changes, 6x19 -eturne d to work, and only 
16,35 are stili in-hespital or dead. In 
centret, only 23.995 of patients with 
t moderate or severe impairment are work- 
af St are e either still in hospital or 
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| Skull Fracture 


^e T2 patients. 30 had had a skull 
; Eleven (36.7%) of these went back 
and sight (26.6%) are either in 
-deae. Of the 42 with no fracture, 
re working and nine (21.4%) are 
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Table 4.— Effect of Length of Unconsciousness on Progncsis 


No. (%) of Patients, by Length of Unconsciousness 










= 8 wk 
2010 o 
7 (38.9) | 

9 (50.0) 
18 (100) 


5-7 wk 
2 (18.2) 
7 (63.6) 
2 (18.2) 

11 (100) 





2-4 wk 
15 (46.9) 
12 (37.5) 

5 (15.6) 
32 (100) 


24 hr-1 wk 
9 (81.8) 
1 (9.1) 

1 (9.1) 
11 (100) 

























Working 
At home not working 
in hospital or dead 




























Table 5.—Effect of Mental Changes on Prognosis 














































No. (%) of Patients 
———— —————— 
Moderate or 
Severe Changes - 
10 (23.3) 
19 (44.2) 
14 (32.5) 
43 (100) 


None or Mild Changes 
18 (62.1) 
8 (27.6) 
3 (10.3) 
29 (100) 















Working 
At home not working 
in hospital or dead 
Total 
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Table 6.—Effect of Neurological Defects on Prognosis 
No. (%) of Patients, by No. of Neurological Defects | 


0-1 23 = 4 
Working 4 ! 
At home not working 
in hospital or dead 
27 (100) 


11 (100) 34 (100) 


Table 7.—Effect of Speech Disorder and Upper Motor Neuron Lesion 
on Prognosis i 


No. (%) ae 

Upper Moto: Neuron Lesion 
‘Present . Absent _ 
21 (35.6) | 7 (63.8) . 
24 (40.7) 3(23.1) 

- 14 (23.7) 3 (23.1) 

. 59 (100) 13 (100) 


Speech Disorder — 


Absent 

13 (48.1). 
9 (83.4) 

27 (100) 


Present 
15 (33.3). 
18 (40.0) 
12 (26.7) 
45 (100) 


Working 
At home not working 
in hospital or dead 










Table 8.—Effect of Cerebellar Ataxia, Visual impairment, and 
Epilepsy on Prognosis 
. No. (%) of Patients 
Visual impairment 
Present Absent 
8 (44.4) 20 (37.0) 


Cerebellar Ataxia 






Epilepsy 


. Absent 
24 (37.5) 
24 (37.5) S 
16050) | 
64 (100). 







Present 
4 (50.0) : 
3 (37.5) _ 
1 (12:5) 
8 (100) 









Present Absent 
18 (39.1) 10 (38.5) 
21 (45.7) 6 (23.0) 7 (38.9) 20 (37.0) 
7 (15.2) 10(385) 3(167) 14 (26.0) 
46 (100) 26(100) 18(100) 54 (100) 




















Working 
At home not working 
in hospital or dead 





























hospital or dead, compared with 20. 3% of 
those who did not have hypoxia. ae 
ble 11). 


Cerebral Hypoxia 


Fight patients had a history of an 
hypoxie episode. This number is too small 
to arrive at any definite conclusion on the 
effect of hypoxia. However, although the 
percentages of patients in the hypoxie and 
nonhypoxie groups who returned to work 
were almost identieal, none of the patients 
who had had hypoxia succeeded in return- 
ing to his or her former job. Also, half of 
the patients who had hypoxia are either in 


Social Factors 


Where the personality and home back- 
ground were stable, 42.6% of patients went 
back to work, a further 40.7% went home, 
and ony 18. g% d dad in eae while 









Working 
At home not working 
in hospital or dead 


Table 9.—Effect of Skull Fracture on Prognosis 















No. (%) of Patients 










No Fracture 
17 (40.5) 
16 (38.1) 
9 (21.4) 

42 (100) 


Skull Fracture 
11 (36.7) 
11 (36.7) 
8 (26.6) 
30 (100) 
















Table 10.—Effect of Additional Injuries on Prognosis 


. Additional Injuries 
16 (51.6) 
10 (32.3) 


Working 
At home not working 
in hospital or dead 


Total 











At home not working 
in hospital 


remained in hospital Although these | 


figures were found to be significant at only 
a 5% level, good family support was 
thought to have an important influence on 
prognosis (Table 12). 


COMMENT 


Maciver et al; in a survey of 16 
survivors of severe head injuries who 
had had decerebrate rigidity and 
hyperpyrexia, found that nine were 
working at the same jobs as before the 
injury, two others were doing light 
work, and only five were not working. 
They eoncluded, somewhat optimisti- 
cally, that most survivors of severe 
head injuries are capable of employ- 
ment. Miller and Stern? also com- 
‘mented on the favorable long-term 
prognosis in a study of 100 patients 
referred for medicolegal examination, 
in all of whom the period of posttrau- 
matic amnesia had exceeded 24 hours. 
Patients were examined on two occa- 
sions; mean times between injury and 
the examinations were three and 11 
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8 (100) 





Table 12.—Effect of Social Factors on Prognosis 


Unsatisfactory 








~ 18 (100) 


No. (%) of Patients 


Head injury Only 
12 (29.3) 
17 (41.4) 


No. (9*6) of Patients 


Nonhypoxic 


13(20.3) 
64 (100) 









No. (96) of Patients 





Satistactory 
23 (42.6) 
22 (40.7) 

7 (13.0) 






5 (27.8) 
5 (27.8) 
6 (33.3) 
2 (11.1) 








54 (100) 


years, respectively. At the second 
examination, there were 92 survivors. 
Fifty-eight of 68 men and 14 of 17 
women had full-time employment, 
and all seven children in the series had 
made full recoveries. However, a 
comparison of the residual neurologi- 
cal disabilities found in these patients 
with those in our series suggests that 
the injuries sustained by Miller and 
Stern's patients were, on average, 
much less severe. Cranial nerve 
lesions predominated, while only four 
patients had permanent weakness, 
one had permanent ataxia, and all had 
full recovery of speech. Fahy et al; in 
a follow-up study of 26 patients, all of 
whom had been subjected to burr 
holes because of fzilure to improve, 
found that 12 were holding their form- 
er jobs or comparable ones and anoth- 
er seven were also working but had a 
reduced earning capacity. London: 
discussed a group of 230 survivors of 
severe head injuries, severe being 
defined as requiring at least seven 








days of hospital treatment. Ninety- 
two had physical handicaps; weakness, 
the most common, occurred in 24. 
Fifty-three of the 92 returned to their™ 
former jobs, while a quarter remained 
unemployed. Carlsson et al? in an 
investigation of mental changes in 325 
patients who survived more than 12 
hours of unconsciousness, found that 
full restitution occurred in 82.2%, and 
in 90% to 100% who regained con- 
sciousness within 24 hours. They also 
found that the chance of full recovery 
was almost negligible in patients over 
age 50 who remained uneonscious for 
91? days or longer, whereas in patients 
aged 21 to 50 years, there was still a 
50% chance of ful! recovery after 
seven days of unconsciousness. In 
patients under age 20, recovery was 
nearly 100% irrespective of the dura- 
tion of coma. Heiskanen and Sippon- 
en, in a follow-up study of 204 
patients who had been unconscious for 
more than 24 hours, found that 50% 
were surviving; of these, 4395 were 
totally disabled. Seventy percent of 


Survivors under age 20 were working, 


compared with only 30% of those over 
age 50. Najenson et al,’ in a survey of 
149 patients with severe head injuries 
that was carried out one to six years 
after injury, reported that 34 were 
either dead or in a vezetative state, 18 
were independent in daily living only, 
and 97 were considered capable of 
working, although 38 of the 97 were 
unemployed. Poor prognostic factors 
were found to be prolonged uncon- 
sciousness, age over 45 years, severe 
motor deficits, epilepsy, dysphasia, 
and hemianopia. Gione et al de- 
scribed the results of rehabilitation in 
a group of 92 patients very similar to 
ours, Patients were selected who had 
severe neurological disabilities and 
were likely to need a long period of 
treatment. Those with serious intel- 
leetual impairment were included. 
However, their series contains pa- 
tients of all ages, 55 heing over age 40. 
When evaluated on discharge, 45 were 
considered to be fully restituted and 
able to resume normal activities, eight 
had a reduced working capacity, seven 
were thought suitable for retraining, 
14 were independent but unable to 
work, nine were at home though 
partially dependent, and nine were in 
hospital. On follow-up, however, only 
28 of those believed to have been fully 
rehabilitated and able to resume their 


former work had aetually achieved 


this, while four of the 45 were in 
nursing homes and one was in a 
psychiatric hospital The series in- 
cluded 22 alcoholics, only four of whom 
returned to work, and prognosis was 
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their injuries while in an inebriated 
state. 

Some of the factors affecting prog- 
nosis when the paiient has reached 
the stage for rehabilitation are similar 
to those in the acute phase. Age, 
although it did not have a significant 
influence in this series of patients, all 
of whom were under 40 years old, 
undoubtedly affects the outcome, 
mortality and morbidity being appre- 
eiably higher in the elderly. However, 
although youth is a favorable factor, 
our findings do not confirm those of 
some authors that patients under the 
age of 20 almost invariably do well. 
The percentage of patients under age 
20 returning to work (89.4%) was only 
slightly higher than those aged 20 to 
29 years, while 21.2% are in hospital or 
dead. This probably reflects the high 
survival capacity of young individuals 
and the fact that many of the patients 
who were under age 20 were among 
the most severely disabled in the 
series. 

Length of unconsciousness is one of 
the most important factors determin- 
ing the outcome both for survival and 
recovery. Of patients who were uncon- 
scious for one week or less, 81.896 
returned to work. It is, however, 
worth noting that prolonged uncon- 
sciousness can oecasionally be fol- 
lowed by a good recovery. Two 
patients who were unconscious for 
five to seven weeks and another two 
who were unconscious for eight weeks 
or longer are now working. 

Cerebral hypoxia in the acute phase 
almost certainly has an unfavorable 
effect on prognosis, although the 
number of patients in this series with 
definite evidence of an hypoxic epi- 


sode, which had to be based on infor- . 


mation from other hospitals, was too 
small to give results that were statis- 
tically significant. 

The extent of the neurological disa- 
bilities often cannot be assessed accu- 
rately until the patient has reached 
the stage for rehabilitation; it is then 
another valuable guide to prognosis. 
Speech defects can only be evaluated 
properly when the patient is no longer 
stuporous or confused, and visual and 
sensory defects, unless gross, often 
escape detection in the acute phase. 
Most important, cerebellar ataxia, 
which is much more common in 
patients with severe head injuries 
than is generally supposed and noto- 
riously difficult to treat, is often 
masked by upper motor neuron lesions 
in the acute stage and only becomes 
apparent as the weakness improves. 
The same is also true, although to a 
lesser degree, of extrapyramidal le- 


sions, which may not 5e ‘obvious at | 
first. 

The degree of mental impairment 
also has an important influence on 
prognosis; 62.1% of patients with no or 
only mild mental thanges returned to 
work, compared with 233% with mod- 
erate or severe changes. However, 
treatment shoulc not be withheld 
unless the mental impairment is very 
gross, since many patients improve. 

Although social factors were found 
to be statistically signi icant at only 
the 5% level, there is little doubt that à 
good family background makes the 
task of rehabilitating a disabled 
patient immeasurably easier. Involv- 
ing the patient's family and giving 
them help and advice is an important 
facet of treatment. 

Finally, the length of treatment is 
thought to be vital.” The six to eight 
weeks of treatment given by some 
rehabilitation centers 3s inadequate 
for these severely disabled patients. 
On the average, patierts who were 
unconscious for 24 hours te one week 
required six months (25 weeks) of 
treatment in various hc spitals, while 
those who had been urconscious for 
two to seven weeks required nearly a 
year (47 weeks). Those who were very 
severely injured and urconscious for 
eight weeks or more required nearly 
two years (92 weeks) of treatment. 





Margaret Corbett, MD, MB, ES, BA, gave 
statistical advice. 
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-< Oeulomotor Abnormalities in Parkinson's Disease ` 


' Hiroshi Shibasaki, MD; Sadatoshi Tsuji, MD; Yoshigoro Kuroiwa, MD 


* Ocular movement was studied in 19 
patients with Parkinson's disease and in 
ten normal controis. Common abnormali- 
ties included "hypometric saccade" on 
the eye-tracking test and on command, 
^ “saccadic pursuit," and convergence par- 
... esis. Reaction time was longer in patients 
... with Parkinson's disease than in controls 
|. tor horizontal saccadic gaze, finger move- 
| ments, and body movements. Maximal 
oe saccadic velocity of horizontal gaze was 
. $lower in patients with Parkinson's dis- 

ease than in controls. Slowing — of the 
horizontal saccadic movement correlated 
significantly with an increased reaction 
= üme of finger and body movements. 
EN Correlation of decreased saccadic. veloci- 

_ ty with increased reaction time of finger 
|. movement was found for the finger ipsilat- 
. . eral to the direction of horizontal ¢ gaze, but 

not for the contralateral finger. It is postu- 


E lated from these facts that bradykinesia 


-. also exists in eye movements in Parkin- 
son's disease. MEM 
(Arch Neurol 36:360-364, 1979) 


parlier works on ocular movement in 
ce “~““ Parkinson's disease were based on 
=. the clinical observation of. patients 
_ with — postencephalitie parkinson- 
. ism." Among various kinds of oculo- 

motor abnormalities reported, the fre- 

"quent occurrence of vertical gaze 

 paresis, convergence paresis, oculo- 
gyric crisis, and disturbance of pursuit 
following movement was stressed. 


- Similar. abnormalities have been re- 


"ported in patients with idiopathie 
parkinsonism ^ (Parkinson's dis- 
> ease) >=? although oculogyric crisis 
. has been found to be rather character- 
= istie for postencephalitie parkinson- 


— ism.'*" More recent studies of ocular 


movement in patients with Parkin- 

son's disease in which the eleetromyo- 

gram’ and the electro-oculogram 

. (EOG)''* were used confirmed the 
- previous elinieal observations. Howev- 

- er, the pathophysiological mechanism 
underlying those oculomotor disorders 

Still remains to be clarified. 

Basal ganglia are believed to partic- 
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ipate in the control of ocular move- 
ment, but the neural mechanism is 
poorly understood.” Whether the ocu- 
lomotor abnormalities seen in Parkin- 


son's disease are direetly related to 


abnormalities of the nigro-striatal 
system has not been clarified yet. 
There is contreversy as to whether 
or not bradykinesia, the most impor- 
tant symptom of Parkinson's disease, 


exists in ocular movement as well. The 


same holds true for rigidity. As far as 
hand or body movement is concerned, 
bradykinesia is best reflected by a 

prolonged initiation time." There- 
fore, the present study was undertak- 


en to investigate the initiation time of | 


eye movements in Parkinson's disease. 


Special attention was directed to the 
relationship between the reaction 
time (RT) as well as the saccadic veloc- 
ity of eye movements and the RT of 
other movements. Electro-oculograph- 


ie findings in the patients are also 
described in comparisor with those in 
the normal controls. 


SUBJECTS AND METHODS 


Nineteen patients, eight men and 11 
women, with Parkinson's disease were 
studied clinically and 
iologically. Their ages at the time of exam- 
ination ranged from 49 to 69 years. The 
majority were receiving antiparkinsonian | 
medications that ineladed levodopa at the 


"time of examination. Ten healthy men, - y 


ranging from 42 to 5& years of age, served 
as a control. - 
Neüro-ophthalmologic investigations in- 


. cluded studies of EOG, RT, and maximal 


saccadic velocity of the horizontal ocular 


movement in addition to elinical observa- 
as a possible index of bradykinesia. us tions. These tests were carried out in a 
sitting position, with the patient's 


- fixed in a head-hold. Cup electrodes were 


head 


placed on the outer canthi and on the 
“glabella for recording the horizontal ocular 
movement, and above ànd below each eye 
for the vertical movement. The EOG was 
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Fig 1.—"Cogwheel pursuit threshold," frequency of target movement at which smooth 


pursuit movement just began to be interrupted by saccadic movements, in Parkinson's 
disease and normal controls (NC). For akinesia, rigidity and tremor, + + indicates 
marked degree, --, moderate degree, and = 
1.0 Hz are ones whose smooth pursuit movement was not interrupted at 1.0 Hz or above. 
Note that ali five cases with markedly decreased cogwheel pursuit threshold showed 
more than moderate degree of rigidity, but mild or no tremor. 
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eleetrophys- | E 
























































































































que yr Pa Seon S Disease 





Parkinson’s Disease 






gram i in patient with Parkinson's disease. Saccadic movement on 
grossty oa ici in Psp or d Seals On verbal 





is 


anijilified. by : 
with a time Penne " L5 amt hs 
recording the original curve and of 0.03 - 
seconds for the velocity curve. Target . 
movements for the eye-tracking test (sae- 
cadie and smooth sinusoidal) were pro- > 
duced by an oculomotor stimulator, and . 
projected onto a sereen 1.5 m in front of the — 
eyes, so that the width of the target move- 
ment subtended :0 to 30*. Frequency of 
the smooth sinusoidal movement was 
increased in a stepwise fashion from 0.15 to 
1 Hz. The frequeney at which the smooth 
pursuit movement just began being inter- 
rupted by saccadic movements was defined 





as "cogwheel pursuit threshold." For — 


recording the voluntary gaze in response to 
verbal command, five targets were placed 
on the screen, ie, the forward gaze or 
primary position, 26? lateral to each side, | 
and 26° above and below the primary. put e 
tion. 
The reaction time of horizontal gaze was o 
measured by using a whole bedy reaction 
timer. The subject was required to respond 
as quickly as possible to a tone stimulus 


-presented from behind. et a manually | 


controlled, random rate by. making a 
saccadic movement from the primary posi- 
tion to fix his gaze on a target 26 ° lateral. 
The timer started with the beginning of 
the tone burst and stopped when the EOG 
reached a certain level. An RT session was 
made up of four blocks, two each for the. 
left and the right lateral gazes. Each. block — 
consisted of 22 trials. Trials with the maxi- - 


mal and the. minimal RTs were omitted 
from the analysis, so that the mean RT of 
. 20 trials was obtained from each block... 5 
For obtaining the maximal sabcadii du 


velocity of horizontal gaze, the EOG at the. ; 
time of RT examination was recorded on : 
the polygraph at a paper speed of 6 em/s; A | 
tangential line was drawn glong the maxi- — 
mal gradient of the saccadic EOG, and its . 
angular velocity was manually measured. . 
The mean value of the maximal saccadie 
velocity was. obtained from at least. wo 





blocks of ten trials each. - 


The reaction times of finger and body = 
movements were determined on the sat e £ 
day as the neuro-ophthalmologie evaluas.. 
tion. The subject was required to respond - 
as quickly as possible to a tene stimulus by. - 
pressing a button with an index finger for 
the RT of finger movement and by step- 
ping off a mat from a standing position for 
the RT of body movement. The timer 
started with the tone and stepped when t 
button was depressed or wken the subj: 
just stepped off the mat. Each RT session ` 
consisted of 22 trials. Excluding the trials 
with the maximal and the minimal RTs, 





the mean RT of 20 trials was obtained for 
each session. In addition to these tests, the — 
intensity of bradykinesia, the rigidity of — 


the neck muscles, and hand tremor were 
graded for each patient ky two neurol- 
ogists. 


RESULTS 
EOG Findings 


In all subjeets of the normal control 
group, EOG was normal at rest, on 





















- But on the eye-tracking test, saccadic 
movement was hypometric in one 
 Subjeet for the horizontal direction 
. and in two for the vertical direction, 
. although to a mild degree. Smooth 
pursuit movement was abnormal in 
two subjeets for the horizontal direc- 
tion and in seven for the vertical 
direction, showing a moderately de- 
-creased cogwheel pursuit threshold 
. frequency (Fig 1). Convergence was 
moderately insufficient in one subject 
-cand mildly impaired in two. Oculo- 
.  eephalic response (OCR) was normal 
^ im all subjects both for the horizontal 
-and vertical directions. Optokinetic 
> nystagmus (OKN) was normal in all 
. subjects for the horizontal direction 
_ but insufficient in two subjects for the 
«^. vertical direction. 





























ly included “hypometric saccade” and 
‘Slowing of the saccadic movement 
-. (Fig 2). In one case, voluntary upward 
gaze was considerably limited, al- 
though the OCR was intact. Conver- 
gence paresis was found in 11 (69%) of 
.16 patients examined, it. being com- 
-plete in four and moderate in seven. 
On the eye-tracking test, the saccadic 
movement was hypometrie in 16 of 18 
- patients examined for the horizontal 
.. direction and in 13 of 18 for the verti- 
. cal direction (Fig 2, 3). The smooth 





pursuit movement was found to be 
saccadic or stepwise in six of 18 
patients examined for the horizontal 


+ 


direction and in 12 of 18 for the verti- 
eal direction (Fig 3) None of the 
patients showed hypermetric sae- 
cades. The cogwheel pursuit threshold 
for horizontal movement was substan- 
tially reduced in five patients and 
moderately reduced in one (Fig 1). 
- Oculocephalie response was normal in 
all patients for both the horizontal and 
the vertical directions. Optokinetic 
nystagmus was normal in most 
patients, was absent to all directions 
in one patient, was insufficient for the 
vertical direction in another, and was 
insufficient only for the upward direc- 
tion in two other patients. _ 
. Relationship between the cogwheel 
pursuit threshold and the intensity of 
each cardinal symptom in Parkinson's 











-and on verbal command to make a 
saccadic movement in all directions. 
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Fig 4.—Reaction time in patients with Parkinson's disease (P) and in normal controls 
(NC). For all types of movements (eyes, finger and body) reaction time is significantly 
prolonged in patient group as compared with control. 


Fig 5.—Maximal saccadic velocity of hori- 
zontal eye movement in Parkinson's 
disease (P) and normal controls (NC). 
Saccadic movement is significantly slower 
in patient group than in control. - 
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Fig 6.—Relationship between maximal 
saccadic velocity of horizontal eye move- 
ments and reaction time (RT) of body 
movements in patients with Parkinson's 
disease. Negative correlation was found 
between the two parameters. 
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The mean RY for horizontal saccad- 
iceye movement, leftward and right- 
ward nel: , was 313 ms (SD of 54 


ms) for the patient group whereas it 
MS ms SD of 27 ms) for the 
ye d. Mean RT fer the finger move- 
- bott sic»s indlusive, was 352 ms 
mis) “or the patient group vs 
rs (£D or 32 ms) for the control. 

Tear RT for bedy movement was 
NGames SDd 109 ms) for the patient 
group and 843ams (ED of 61 ms) for the 
ccmtrel Ir al three kinds of move- 
ments, the RT was significantly 
P “longer i in the gatiert group than in the 
tral group (P < .001, Mann- Whit- 

y test (Fur 4). — 

A i posifive “orrelation between the 
eye movement. and that of body 
t wes noted, but it was not 
dy | eA {r = +.44; 
i) The correlation 






















































n ere is significant negative correlation between the two parame- 





between the RT of eye movement and 
that of finger movement was not 
significant (r = +29, La P< 2; t 
test). 


Maximal Saccadic Velocity 


The mean maximal saccadic velocity 
of the horizontal eye movement, left- 
ward and rightward inclusive, was 337 
degrees per second. (SD of 64 degrees 
per second) for the patient group, 
whereas it was 392 degrees per second 
(SD of 49 degrees per second) for the 
normal control. The difference was 
statistically significant (P< .005; t 
test) (Fig 5). 

There was a negative correlation 
between the maximal saccadic veloci- 
ty and the RT of eye movements, but 
it was not statistically significant 
(r = —.32;.05 < P < .1;¢ test). On the 
other hand, the maximal saccadic 
velocity was found to be significantly 
correlated with the RT of body move- 
ment (r = —.51; P< .05; t test) (Fig 
6). As for finger movement, there was 
a significant negative correlation be- 
tween the maximal saccadic velocity 
and the RT only of the finger ipsilat- 
eral to the direction of the horizontal 
gaze (r = —.398; P < .05; t test) (Fig 7). 
But the maximal saccadic velocity was 
not significantly correlated with the 
RT of the contralateral finger 
(r = 28; 1< P< Z;t test). 


Oculomotor Abnormalities—Shibasaki etal. 


COMMENT 


Corin et al'* found sowe aediomotur E 
abnormalities in 75% of 70 patients 
with Parkinson's disease. The most 
common abnormalities that they re- 
ported included an impzirment (such 
as jerkiness, cog-wheelinz, and limita- 
tion) of upward gaze on command to 
“look up,” blepharospasm, an impair- 
ment of horizontal gaze on command 
(although to a lesser extent than the 
upward gaze), an impairment of 
upward smooth pursut, abnormal 
OKN, and disturbance of convergence. 
Similar abnormalities have been re- 
ported by several investigators.» 
The present EOG studies also showed 
oculomotor abnormalities in a large 
proportion of patients. The most 
conspicuous abnormalities included 
hypometric saecade on the eye-track- 
ing test as well as on command and 
saccadic or cogwheel pursuit in both 
vertical and horizontal directions. 
Convergence was impaired in 70% of 
the patients. Reflex movements such 
as OCR and OKN were found to be 
intact in the majority of patients, 
suggesting that dysfunction in the 
supranuclear oculomoter system is 
responsible for these oculomotor ab- 
normalities. 

Although hy pometric saccade and 
saccadic pursuit are frequently en- 


countered in Parkinson's disease, 1147 


similar abnormalities have also been 
described in pathologiezl involvement 
of other than the basa. ganglia. For 
example, these abnormzlities are seen 
in cerebellar lesions as well. Troost 
et al**' found hypometric saccade and 
saceadie pursuit in the ~ightward and 
leftward directions, respectively, in a 
patient with left henispherectomy 


| with basal ganglia remaining intact. 


It is quite surprising that some 
subjects of the normal control group 
in the present study shcwed hypomet- _ 
ric saccade and saceadie pursuit, 

although to a lesser extent than 
subjects of the patient group. Saccadic 
vertical pursuit on the eye-tracking 
test was particularly ecmmon. There- 


fore, neither hypometrie saccade nor _ 


saccadic pursuit seems to be related - 
solely to a lesion n the basal 
ganglia. | 
Since Bing? proposed the term 
"okulüres Zahnradphánomen" i in 1923, 
saccadic pursuit in Parkinson's dis- 
ease has been designat2d as cogwheel 
pursuit. However, whether or not this 
ocular phenomenon is ilentical to the 
cogwheel rigidity seen n the extremi- 
ties of the patients with Parkinson's 
disease has not been resolved. The 
present study paid special attention to 
the cogwheel pursuit tt reshold, ie, the 
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frequency. of target movement at 
which the smooth pursuit movement 
just began to be interrupted by 
saccadic movements. We found five 
patients with significantly reduced 
cogwheel pursuit threshold. It is note- 
worthy that all these patients had 
considerable rigidity in the neck 
muscles, but mild or no hand tremor. 
The conclusion as to whether rigidity 
really exists in the extraoeular mus- 
cles in Parkinson's disease awaits 
further study based on a larger 
number of cases. 

In contrast to the previous observa- 
tions,'^'*:* in which gaze difficulty on 
command rather than on following 
targets was stressed, the present 
Study demonstrated abnormalities of 
saccadic movements more on the eye- 
tracking test than on verbal com- 
mand. In several elaborate neuropsy- 
chological tests investigating the sen- 
sorimotor control of hand movements 
in Parkinson’s disease, it was shown 
that the difficulties were more often 
attributable to a deficiency of central 
programming or processing than a 
lack of motor coordination.2:29 
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Therefore, it is conceivable that the. 


present finding of more difficulty 
with eye-tracking performance than 
on verbal eommand might reflect a 
deficiency in central processing of 
visual information in the oculomotor 
task. 

The most remarkable finding in the 
present study is the quantitative 
demonstration of an increased RT and 
a decreased maximal saccadic velocity 
of horizontal gaze in Parkinson's 
disease. The delayed initiation of 
gaze'* and the slowing of the saccadic 
movement'^!5'* in this disease have 
been reported in the literature, 
although not by quantitative analysis. 
As far as hand or body movement is 
concerned, an inereased time to initia- 
tion of movement or RT and an 
inereased motor time in Parkinson's 
disease have been correlated with 
bradykinesia.^"^ Therefore, it is con- 
ceivable that the delayed initiation 
and slowing of eye movements is 
related to ocular bradykinesia. The 
present study on cerrelation of eye 
movements with hand and body move- 
ments in Parkinson's disease demon- 
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knowledge, a negative correlation 
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other words, the slower the saecadie 
eye movement, the longer the RTs of 
finger and body movements. It is 
espeeially noteworthy that the maxi- 
mal saccadic velocity correlated with 
the RT of the finger ipsilateral to the 
direction of horizcntal gaze, but not 
with that of the contrzlateral finger. 
These facts seem to favor the hypoth- 
esis that bradykinesia also exists in 
eye movements of patients with 
Parkinson's disease. 
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Under normal physiological condi- 
tions, in the dog and the cat and, 


under certain pathological conditions, 


in man, an exponential relationship 
has been demonstrated between CSF 
pressure and CSF volume.'? Consider- 
able experimental work has been 
directed toward evaluating the effeets 
of alterations in cerebral hemodynam- 
ies on the CSF pressure-volume (P-V) 
relationship. *" Such studies have 
been primarily concerned with mak- 
ing CSF P-V measurements before 
and after induced changes in arterial 
partial pressure of carbon dioxide and 
in systemic arterial blood pressure. 


Contrary to what might be expected, 


these studies suggest that, in normal 
circumstances, changes in cerebral 


hemodynamics do not appreciably | 


alter the CSF P-V relationship. In 
pathological situations, where intra- 
cranial pressure has become elevated, 
cerebral hemodynamic factors may 
then influence the CSF P-V relation- 
ship. Other studies’'*'* have sug- 
gested that, in the presence of an 
intracranial space-occupying lesion, 
both mannitol and steroids may alter 
the CSF P-V relationship. To further 
elucidate the influences of the cere- 
bral vascular bed on the CSF P-V 
relationship, we report a comparison 
of the CSF P-V relationship defined 
in the cat under normal physiological 
conditions with this relationship de- 
termined in the same animal immedi- 
ately after cardiac arrest. 


MATERIALS AND METHODS 
Preparation of Animals 


Fifteen mongrel cats of either sex, 
weighing between 2.0 and 3.2 kg each, were 


i ND: J. Douglas Miller, MD, PhD, FRCS; Sarah Rucker; Walter Carter, Jr, PhD; 
; s Richard L. Griffith III, DEngr, MD 


used for these experiments. Each auia 
was anesthetized intravenoasly with meth- 
ohexital (Brevital) sedium ia normal saline 
titrated to the point at which the blink 


reflex was just suppressed. This level of 


anesthesia was maintained with intermit- 
tent, intravenous doses o^ methohexital 
until all operative manipulations were 
completed. Anesthesia was ~epeatedly sup- 
plemented by infiltration ef 1% lidocaine 
(Xylocaine) into all surgica sites and into 
the external auditory canals. Pulse and 


blood pressure changes were not noted  . 


with any of the operative manipulation: 
described herein. 

A cannula for sedation was placed i in 
the inferior vena cava via the femoral vein. 


The femoral artery was cannulated to 


monitor blood pressure. Tracheostomy was 
performed and all of the animals were 


paralyzed with a continuots, intravenous |. 


infusion of. 0.2% &uecinylekoline chloride. 


_ The animals were maintained on controlled : 
ventilation with air supplemented with | 


oxygen so that arterial blood gases were _ 
kept constant at normal levels. Body 


temperature was regulated at 37 x 0.5 °G i 


by a heating blanket. A ventricular needle | 
was placed in each latera. ventricle. via 


frontal drill holes, and two paracentral dE 


EEG electrodes were screwed to the skul 
One of the ventricular needles ^ 

connected to a stopcock secured to` 

stereotactic frame for injections of small 


volumes of fluid. The other ventricular - | 


needle was connected tc a reservoir 
containing normal saline. Infusion rate 


from this reservoir could be controlled by 


varying the height of the reservoir above 
the animal’s head. A three-way stopcock in 
the line between the reservoir and the 
lateral ventricle allowed the reservoir to be 
excluded from the CSF system when 
required by the experimental protocol. 
Monitoring of EEG, arterial blood pres- 
sure, CSF pressure. and arterial blood 
gases was accomplished as previously: 
reported. All phys ogical pressures cdd 
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_ referenced to the external auditory meatus 
< as the zero point. Prior to any experimental 
“manipulations, stable levels of arterial 
blood gases, systemic arterial blood pres- 
..8ure, and CSF pressure were achieved. 








































Experimental Protocol 


Since, under normal physiological condi- 
tions, for a given baseline CSF pressure, 
the relationship between CSF pressure and 
. CSF volume is governed by a single vari- 

| able (see "Data Analysis") that is constant 
` for each animal, only a single loading 
- volume was required to define the CSF P-V 
. ,eurve in each cat prior to cardiac arrest. 
. Prior to cardiac arrest, with the saline 
. reservoir excluded from the CSF system, 
- Six 03-mL bolus intraventricular injections 
. were employed to define the CSF P.V 
relationship (Figure, top left). These injec- 

tions were made in two sets of three, 
confirming before and after each set that 
, EEG and baseline CSF pressure were 

unchanged. 

After completion of these injections and 

. baseline measurements, each animal was 
- given 200 units of heparin sodium intrave- 
_ hously. Ten minutes later, cardiac arrest 
_ Was induced by intravenous administration 
. of saturated potassium chloride solution. 
. After cardiac arrest, intraventricular fluid 
. infusion from the reservoir was used to 
. elevate intraventrieular pressure to near 
. the precardiac arrest baseline level. When 
© intraventricular pressure had been ele- 
vated to near the previous baseline, the 
reservoir was turned off and sequential 












1 Second 


P-V equation) under normal 


vs AV. Triangles (mean 1nP,) 


basis of prearrest data. 
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bolus (injection rate, > 0.1 mL/s) injec- 





significant difference between prearrest and postarrest CSF P-V relationshi 
intraventricular injection of 0.3 mL Ringer 
injection of 0.3 mL Ringer's lactate solution. Except for absence of cardia 
different from prearrest response to 0.3-mL intraventricular bolus load. Fift 
mL; 0.4 mL = 9% of CSF volume) were made to evaluate postarrest CSF 





tions of 0.1, 0.2, 0.3, and 0.4 mL were made 
into the ventricular system (Figure, bot- 
tom left). Between injections, intraventri- 
cular pressure was allowed to return to the 
baseline value. The set of four postcardiac 
arrest injections was repeated four times. 
This sequence of injections allowed us to 
plot the CSF P-V curve after cardiac 
arrest, 


Data Analysis 


In a previous study’ involving 15 eats, we 
demonstrated, for bolus intraventricular 
volume loading under normal physiological 
conditions, the following relationship be- 
tween CSF pressure and CSF volume: 


InP, = bAV + InP, P, = P,ebd¥ 


where P, indicates baseline CSF pressure 
before bolus intraventricular volume load- 
ing; P,, peak CSF pressure immediately 
after bolus volume loading; AV, volume of 
fluid injected rapidly into the lateral 
ventricle; and b, a constant for each 
animal. 

Marmarou and colleagues'? have shown 
this relationship to de valid for bolus load- 
ing via the cisterna magna in six cats. 
Other work has shown this equation to be 
valid for the dog and for man. 

The CSF P-V equation was used to calcu- 
late the value of b for the precardiac 
arrest data. This value of b was used to plot 
the CSF P-V funetion in effect before 
cardiae arrest (Figure, bottom left). For 
each eat, the posteardiac arrest values of p. 
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AV, mL 
Pressure-volume (P-V) data from animal 5 before and after cardiac arrest. T 
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were plotted as a function cf AV. Tkus, for 
each animal, the precardiac arrest P-V 
relationship could be compared cirectl 
with that observed after cardiac arrest. To 
evaluate the validity of the equation after 
cardiac arrest, 1nP, was plotted as a fune- 
tion of AV. This plot could be compared 
with what would have been expected on the 
basis of the prearrest value of b (Figure, 
bottom right). The general regression 
significance test," using the extra sum of 
squares principle, was employed to analyze 
for statistical differences between the 
postarrest P-V relationship and tke rela- 
tionship expected on the basis of the prear- 
rest data. Values of R? near unity indicate 
a good fit of the postarrest data to the 
linear model (Table). 


RESULTS 


Results for all animals are given in 
the Table. Baseline CSF pressure 
prior to cardiac arrest ranged from 2.3 
to 9.0 mm Hg, with a mean value of 5.1 
mm Hg. Thus, all animals were in the 


-normal range of <10 mm Hg for 
intraventricular CSF pressure. Peak 


CSF pressure for the precardiac arrest 
injections of 0.3 mL ranged from 11.5 


to 39.0 mm Hg, with a mean value of 


22.3 mm Hg. The constant b calculated 
from the precardiac arrest data (brive) 
ranged from 4.0 te 5.7 mL, with a 
mean value of 4.7 mL. The value for 
biive Was not different from previously 
reported values of 4 for normal physi- 
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AV, mL 
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hese data are typical for animals showinc no 
P. Left, Upper graph shows precardiac arrest bolus 
h injections were used to determine value of b (CSF 
h shows postcardiac arrest bolus intraventricular 
c and respiratory pulsations, this response was not 
een other intraventricular injections (AV = 0.1 tc 0.4 
P-V relationship. Center, Plot of peak CSF pressure 


1 | hip expected on basis of prearrest data. Right, Plot of TAP, 
,) and bars (SD) indicate postarrest P-V relationship. Heavy line indicates CSF P-V relationship 
expected on basis of prearrest data. Notice that postarrest P-V relationship is well described by what would be expected on 
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Precardiac Arrest* 


Baseline 
Poses i 
mm Hg 







Dart e 1 ko dined within sec- 
ords di -€— administration of 


satul 


were fixed un ‘dilated, ead blood 
pressure and CF pressure fell to zero. 
The CSF sressure was then returned 
to the presrrest. baseline level by infu- 
sicn o Ringer's lactate solution from 
the reservair. After cardiac arrest, the 
! ae CSP pressures established by 
t the reservoir ranged 

mm Hg, with a mean 
pu The Hedi 



















dures “of 0.3 oe ranged 
8 AOS mm d with a mean 
RS . Bg. In individual 


ear nin postimrdioc arrest baseline 
pressures were paraleled by postar- 
rest peak pressure responses to 0.3 mL 
slightly exceeding tne prezrrest re- 
spense to %3 mL. Such a relationship 
would: 5e expected or the basis of the 
CSF F-V equation. Even though the 
postea^dia- arrest baseline pressures 
were dighzly higher than the prear- 
rest baseline pressures, there was 
yery lictle variation in the postarrest 
baseli me pressure for individual ani- 
fusis (Tabie). The maximum postear- 
giac arrest peak pressures (0.4 mL 
intraventricular injection) ranged 
12.1 to 89.38 mm Hg, with a mean 

value cf 42.7 mm Hg. The posteardiac 
arrest t alot f P vs AY resulted, for all 
25, m a curve of increasing 
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CSF Pressure-Volume Relationship in the Cat 


Posicardiac Arrest* 


MÀ MÀ M 


Baseline 


Poar, 
mm Hg 


brivet gare 


mm Hg 


31.9+2.3 


24.8225 
20.6+2.4 
36.4417.1 
14.622.1 


37.3+1.6 
28.6+3.7 


Linear Model Analysis 
noA 
R3; P 


67.1 +12.1 


27.9+3.7 
26.6+4.5 


steepness as AV increased. The con- 
figuration of this curve was the same 
as observed under normal physiologi- 
cal conditions (Figure, bottom left). In 
all animals, the postcardiac arrest plot 
of InP, vs AV was well approximated 
by a straight line (Figure, bottom 
right). The correlation coeffieient for 
the postarrest regression line (1x P, vs 
AV) exceeded .95 in all cases. The slope 
(baa; Table) of this line ranged from 
3.8 to 6.0 mL, with a mean value of 
49 mL. With one exception, this 
slope (baeaa) was within the range of 
2.9 to 5.7 mL- for 48 normal animals 
studied in our laboratory. On the basis 
of inspection of the plots of P, vs AV 
and the plots of InP, vs AV for each 
animal, we thought that in eight of 
the animals the P-V relationship 
determined after cardiac arrest was 
not different from that determined 
prior to cardiac arrest. With one 
exception (animal 4), the animals in 
which prearrest and postarrest data 
appeared to be significantly different 
showed plots of P, vs AV and 1nP, vs 
AV that were within the normal 
range. 

Statistical analysis, based on linear 
model theory, confirmed our epinions 
derived by simple inspection of the 
P-V curves. The linear model (1n[P,/ 
P,] = bAV) was found to be valid for 
all animals after cardiac arrest. All 
coefficients of determination (R?) for 
the postcardiac arrest data exceeded 
92. In the eight animals showing good 
agreement between prearrest and 
postarrest P-V measurements, there 











49.0+ 5.6 


was no statistical difference (P > .1) 
between the prearrest end postarrest 
plots of In(P,/P,) vs AV. As expected 
from simple inspection of the data, 
the other seven animals demonstrated 

a significant difference (P < .05) be- 
iA the prearrest aad postarrest 
plots of 1n(P,/P) vs AV, but, as 
pointed out previcusly, the physiologi- 
cal importance of this difference is 
open to question as all of these plots 
except one remained within the 
normal range. 

We conclude that, for bolus loading 
of the CSF system, the shape of the 
CSF P-V curve is not substantially 
altered by cardiac arrest. In more 
than half of the animals. there was no 
difference in the prearrest and post- 
arrest curves and in the ether animals; 
with one exception, pos:arrest curves 
were not shifted out of the range of 
normal. In all animals, tte same math- 
ematical model as is known to hold _ 
under normal conditions was found to. 


describe the CSF P-V relationship — 


during total circulatory arrest. Thus, 
it follows that under nermal circum- 
stances changes ir: cerebral blood flow 
and intravaseular pressures do not 
influence the shape of che CSF P-V 
curve. 


COMMENT 


It is of both practical and theoreti- 
cal importance to underszand whether 
the CSF P-V curve alters its shape in 
response to conditions within the 
intracranial system. in  practieal 
terms, increasing the steepness of the 
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CSF P-V relationship would make a 


borderline patient less tolerant of 
small changes in CSF volume, while 
therapeutic intervention causing a 
flattening of the CSF P-V eurve 
would make such a borderline patient 
more tolerant of changes in CSF 
volume. From the theoretical point of 
view, changes in the shape of the CSF 
P-V curve might be a partial explana- 
tion for observed CSF pressure 
changes in response to a variety of 
perturbations of the CSF system. 
Little is known about the mechanical 
and physiological factors that control 
the shape of the CSF P-V curve under 
either normal or pathological condi- 
tions. Most investigations have aimed 
at assessing the importance of hemo- 
dynamic factors in determining the 
configuration of the CSF P-V curve. 
In these experiments, P-V measure- 
ments have been made before and 
after altering systemic arterial blood 
pressure or Paco.,. 

Lofgren’ evaluated the CSF P-V 
relationship by making relatively 
slow, constant rate infusions into the 
CSF space and correcting for CSF 
absorption. In five dogs ventilated 
with various concentrations of in- 
spired carbon dioxide, Lófgren found 
that variations in Paco, from 24 to 150 
mm Hg had no effect on the shape of 
the CSF P-V curve. In eight dogs in 
which the systemic blood pressure was 
varied from 25 to 230 mm Hg, Löfgren 
found no change in the CSF P-V curve 
at low values of CSF pressure (— 30 
mm Hg), but there was a fivefold 
change in CSF elastance (dP/dV) at 
high CSF pressures (> 30 mm Hg). 
The magnitude of this effect tended 
to fall off as blood pressure increased. 
Löfgren“ theorized that changes in 
CSF pressure after volume loading of 
the CSF space were reflections of 
changes in cerebral venous pressure. 
Since one would expect cerebral 
vasodilation to inerease the arterial 
pressure head reaching the cerebral 
venous system, Léfgren’s theory 
seems to ignore the fact that altering 
Paco, had no effect on the CSF. P-V 
curve. Another potential difficulty 
with Léfgren’s study is that estimates 
of CSF elastance at low blood pres- 
sures were based primarily on extrap- 
olations of the CSF P-V curves. Thus, 
there is some doubt as to whether 
blood pressure had any effect on the 
curves determined by Lófgren. 

Löfgren" also reported that when 
CSF P-V measurements are made in a 
dead dog, "there is essentially no 
response of fluid pressure to a moder- 
ate change in volume (CSF),” and that 
the difference between P-V measure- 
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ments in living and dead dogs is that 


there is no flow ef blood in the dead 
animals. Such a result would support 
the importance of the cerebrovascular 
system in determining the nature of 
the CSF P-V relationship. Since data 
and methodology for Lófgren's stud- 
ies in dead animals have not been 
published, it is difficult to reconcile 
his elaims with our results; however, 
the differenze could be due to Léf- 
gren's failure to begin volume loading 
in both dead and alive animals from 
the same baseline CSF pressure. 

Leech and Miller* investigated, in 
eight baboons, the effeet of blood 
pressure changes on the CSF P-V 
curve. In these studies, blood pressure 
was varied rom about 50 to 170 mm 
Hg, and the CSF P-V curve was eval- 
uated by estimating CSF elastance 
according to the pressure change 
resulting from small bolus injections 
into the CSF space. Ventricular fluid 
pressure (YFP) was elevated by 
inflating an intracranial, epidural bal- 
loon so that the effects of varying 
blood pressure could be analyzed at 
normal as well as elevated VFP. At 
normal levels of VFP, changes in 
systemic arterial blood pressure did 
not affect CSF elastance. However, 
when VFP had been elevated by 
balloon inflation, increasing systemic 
arterial blcod pressure produced a 
large increase in CSF elastance, It 
was concluded that under normal 
circumstances the level of systemic 
arterial blood pressure did not affect 
the shape of the CSF P-V curve, but 
that when CSF pressure was patho- 
logically elevated blood pressure be- 
came an important factor affecting 
the steepness of the CSF P-V relation- 
ship. To explain the effect of blood 
pressure on the CSF P-V relationship 
at elevated values of CSF pressure, 
Leech and Miller advanced the hy- 
pothesis that the arteriolar portion of 
the cerebral cireulation could be 
considered as a “scaffolding” that 
resists mechanical distortion and that 
this scaffolding increases in stiffness 
as cerebrai perfusion pressure in- 
creases. It was suggested that this 
effect would be similar to the stiffen- 
ing of a length of rubber tubing under 
inereased perfusion pressure. Intact 
autoregulation to blood pressure was 
offered as :he mechanism to explain 
why the “scaffolding” did not stiffen 
with increased blood pressure under 
normal conditions. The “scaffolding” 
theory fails, as does Löfgren’s theory, 
to explain the lack of change in the 
CSF P-V surve with alterations in 
Paco.. 

Leech and Miller’ also investigated 











the effect of hypocapnia on the CSF 
P-V relationship im baboons. These 
ten animals were made hypocapnic 
after VFP had been elevated bf 
epidural balloon inflation to approxi- 
mately 40 mm Hg. Hypocapnia (Paco, 
change from about 40 to 25 mm Hg) 
resulted in a 29% decrease in VFP and 
a parallel 29% change in CSF elas- 
tance, leading the authors to conclude 
that reduced Paco, did not alter the 
shape of the CSF P-V curve even 
when the VFP had been pathological- 
ly elevated. That equivalent fractional 
changes in CSF elastance (E = dP/ 
dV) and CSF pressure (P) would be 
expected on the basis of the CSF P-V 
equation can be seen bv differentiat- 
ing this equation with respect to 
volume (E = bP) and formulating the 
fractional change in elastance and 
pressure (E, — E/E, = P, — P,/P,). 
Unfortunately, other mathematical 
relationships between CSF pressure 
and CSF volume de not yield equiva- 
lent percentage changes in CSF pres- 
sure and CSF volume. The parallel 
percentage changes in CSF elastance 
and CSF pressure observed by Leech 
and Miller occurred under experimen- 
tal circumstances where intracranial 
hypertension had been induced by 
epidural balloon imflation. Since the 
mathematical nature of the CSF P-V 
equation is unknown under these 
conditions, no firm conclusion ean be 
drawn from the study by Leech and 
Miller regarding the effect of hypo- 
capnia on the CSF P-V relationship. 
Rowed et al“ reported a study of 
the effects of hypocapnia on CSF 
pressure and CSF elastance in five 
patients and five baboons. The results 
from the patient study were similar to 
those from the baboon study reported 
by Leech and Miller in that a mean 
lowering of CSF pressure of 46% was 
paralleled by a mean lowering of CSF 
elastance of 58%. There was, however, 
one interesting patien: who did not 
follow the pattern of parallel percent- 
age change in CSF elastance and CSF 
pressure. In this patient, hypocapnia 
induced a 22% reduction in CSF pres- 
sure and a 75% reducticn in elastance. 
Possible reasons fcr this unusual find- 
ing were not discussed. The experi- 
mental part of Rowed and colleagues’ 
study was somewhat different from 
what had been reported by Leech and 
Miller. At elevated VFP, hypocapnie 
hyperventilation was found to reduce 
both CSF pressure and CSF elastance, 
but the percentage recuetion in CSF 
pressure was about twice the percent- 
age reduction in CSF elastance. 
Again, no firm conclusion can be 
drawn because the nature of the CSF 
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P-V relation ship was not known with 
tainty forthe animals and patients 
_stuibed 
 Mzrmsarouset al evaluated, in cats, 
he dioa on the value of the variable 
‘om the CLF. P-y equation of vary- 
dag  aystemic bloc pressure over a 
range of 50 tə 200 mm Hg. There was 
no cerrelation between the value of b 
and the level «f systemic arterial blood 
pressure. Maermarou and colleagues 
_concladee thet arterial blood pressure 
did wot affec the shape of the CSF 
F-V -elasiongiip. 
In pat! 
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_been sugges ed that mannitol and 
 Sierocds will. alter the shape of the 
CSF P-* relation: se fne data. on 
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| summa rs previous studies of the 
CSF P-V relztionship indieate that, 
‘under normal 3hysioslogical conditions, 
‘the sane of this relationship i is proba- 
‘bly net a£ectel by changes im arterial 
blood pressus or Paco.. However, 





sults based on , Srtrapolation and 
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m a unus there are more 
solid datz, suggesting that steroids 
actualy eb ange eae of the CSF 
P-V carve | 

The ee separwed here provides 


convincing evidence. that intra-arteri- 


of nn bosd jos x, p arteri- 
al bloed pressure, comstriction or dila- 
ticn 02 cerebra resistance vessels, and 
cerebral venous vokme do not have 
any efecton the configuration of the 
CSF F-V eurve under normal physio- 
logical comditions. These results are 
therefore m agreement with previous 
studies suggesting that the level of 
"Paco, ane systeme arterial blood 
pressure co net alter the CSF pres- 
sure-valume faneticn. The data re- 
ported here gre nct hampered by 
Te regarding the 
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CSF E-V relationship under various 
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tions. The results reported here do not 
rule out the possibility that under 
pathological circumstances cerebral 
hemodynamic factors may play a role 
in determining the shape of the CSF 
P-V curve and that under these 
circumstances, steroids and mannitol 
may then alter the shape of this 
curve. 

Our data lead us to believe that, 
under normal conditions, it is the 
material properties of brain tissue 
that fix the CSF P-V relationship and 
that these properties are not much 
altered by the presence or absence of 
intravascular pressures, pressure gra- 
dients, or by cerebral blood flow. This 
knowledge should simplify modeling 
of intracranial pressure dynamics 
under normal circumstances. 

In a previous study,’ we have 
presented data supporting the concept 
that the CSF P-V curve becomes less 
steep as the rate of loading of the CSF 
space decreases. In the study reported 
here, the CSF P-V relationship has 
been determined only for rapid rates 
of loading of the CSF system, and our 
results do not rule out the possibility 
that cerebral hemodynamic factors 
may affect the CSF P-V function at 
lower rates of CSF volume change. 
Another point that requires emphasis 
is that the data presented here relate 
only to volume loading of the CSF 
space and cannot be extrapolated to 
volume loading of other intracranial 
compartments. We have previously 
shown that equivalent volume loading 
of different intracranial compart- 
ments may result in quite different 
changes in CSF pressure." It should 
also be considered that, in our experi- 
ments, the total baseline CSF volumes 
corresponding to prearrest and post- 
arrest baseline CSF pressures may 
have been different. Therefore, it is 
possible that if CSF pressure was plot- 
ted as a function of total CSF volume 
(instead of AV; Figure, bottom left), 
one might find, before and after 
cardiac arrest, two curves of similar 
shape but originating at different 
points along the CSF volume axis. 
Such shifts in baseline CSF volume 
may be of importance in determining 
the CSF pressure changes resulting 
from alterations in cerebral hemody- 
namics. This possibility deserves 
further study. The factors that 
influence the CSF P-V curve under 
pathological cireumstances remain to 
be elucidated. Since monitoring of 
intracranial pressure has become rou- 
tine in elinieal practice, the impor- 
tance of knowing the precise determi- 
nants of the CSF P-V relationship 


experimental and pathological condi- under both normal and pathological 





circumstances cannot be overempha- 
sized. 


This investigation was supported in part by 
grants 1PO01N51287 and 1R91N3514309-01 from 
the National Institutes of Health. 
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: 7 densitometer and | 
— technique. These showed (1) that the drill- 


Woodpecker Drilling Behavior 





An Endorsement of the Rotational Theory of Impact Brain Injury 


) Philip R. A. May, MD; Joaquin M. Fuster, MD; Jochen Haber, MS; Ada Hirschman 


è High-speed cinematograph films of a 


 . drilling woodpecker were examined by 


direct visual inspection and by a micro- 
computer-imaging 


.. ing trajectory is essentially linear, with 
.. very little, if any, rotation of the head; (2) 
| that there is minimal movement after 
.. impact; (3) that the impact velocity is of 
- the order of 600 to 700 cm/s; and (4) that 
the impact deceleration is of the order of 
2 1 ,000 g. 
Dynamic and morphologic findings in 


_ the woodpecker may be highly relevant to 
_ the prevention of concussion. and brain 
.. injury in man. Taken in the context of. 
. modern packaging technology and other 

- animal and mathematical modeling re- 


. search, they suggest that brain injury 
preventive systems could be greatly 
improved over those now in common 
use. 
(Arch Neurol 36:370-373, 1979) 


> (9 bservations on the morphology of 

! the woodpecker indicate that the 
bird's ability to pound its head 
| repeatedly on a tree without appar- 
ently incurring concussion or head 
injury may be related to firm packing 
of the brain, powerful head-neck 
muscles, and a narrow subarachnoid 
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space with relatively little CSF.'? Yet, 
although this provides some light as to 
how the brain might be shielded from 


translational coup and contrecoup, it 


does not entirely explain how it. might 


be protected from impact rotational 


forces or from shaking injury during 
its rapid to-and-fro movements. Nor 


can morphology alone provide an 


adequate description of the forces and 
movements involved. 

This article focuses on dynamic 
aspects of the woodpecker’s activities 
that are important inasmuch as exper- 
imental evidence has not, as yet, 
resolved the controversy as to whether 
diffuse impact brain damage in 
primates is related to translational 


linear forces—and the accompanying 


positive and negative pressure 
waves—or to rotational (angular) mo- 
tion that may preduce shearing forces 
within the neuroaxis.^* 

The woodpecker's small size un- 
doubtedly gives it an advantage over 


man when it comes to head-pounding 


on à tree: Simple theory indicates that 
the ratio of brain weight to brain 
surface area is low, so that a given 
impaet deceleration force will be 
spread out over a relatively greater 
area. In theory, also, small animals 


have higher resonance frequencies 


and should tolerate higher long-dura- 
tion impact loads but smaller impulse 
loads.* | 
Ommaya et al cited an unpublished 
piece of reasoning by Holbourn that 
the rotational aeceleration required to 
produce injury in brains with similar 
properties and shapes is inversely 
proportional to the two-thirds power 
of their mass. Woodpeckers with 
brains ranging in weight from 1.25 to 
3.95 g should, in theory, therefore, be 


50 to 100 times less susceptible to 


concussion than man. It seems unlike- 
ly, however, that relative size alone 
-suffices to explain the bird's apparent - 
immunity. to concussion and brain 
injury. Small animals can be knocked 

out by impacts thaz seem to be of the 
same order as the 5lows of the weod- 


pecker, and birds are commenly 


observed to tumble motionless (or . . 


twitching a little) and apparently 


unconscious after flying head first x 
into a window, yet they pick them- — 


selves up and fiy away later (so 
demonstrating tha: their fall was not 
the result of a broken neck). 

Simple theory based on brain mor- 
phology alone may be misleading. The 
Holbourn equation contains many 


assumptions: It was developed for 


forces of relatively long duration 
(more than 6.5 ms) and does not apply 
to short-impulse loading; it assumes 
that the crucial variable is brain mass 
and that all brains have similar prop- 
erties, shapes, and CSF flotation 
effect. Further, the  woodpecker's 
brain is not isolated from its bedy and 
moving independently; the energy 


involved is not just a simple function 


of the weight of the brain. Our films 
(and earlier observations by Spring?) 
show that woodpeckers that pound 
vigorously throw the full weight of 
their body into the action. The impact 
is taken by the head, but the energy 
involved is a function of the weight of 
the body above the femoral neek rath- 
er than the weigh: of the brain alone. 
Furthermore, next to nothing 15 
known about the cumulative effects of 
repeated blows and vibrations. Simple 
intuition and clin:cal observations of 
boxers, together with reports cn shak- 
ing injury in children, =“ suggest that 
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dn t _acrisab injury—or to 
scientifically, whether 
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E se ine E gedai ni ine. If 80, it sould 
be implicit that straight-pecking is 
he salthier—since the rotational compo- 
-ments generated by successive flexion 
and extension of the neck and by 
roc king the body are being counter- 
acted by sragressive extension of the 
head à durin * strike' and by progres- 
ring "return," the bird 
proteeted against rota- 
injury. It also seems a 
additional hypothesis that, 
E eaprini, 6a the human 
| annet, = and the chim- 
panzee, * she woodpecker might pro- 
tect itself farther against rotational 
aed vibrations al ay by holding its 
igic moment of impact. 


METHODS 


. Toinvestigate these matters further, we 
: examined e eoler lm o? pileated woodpeck- 
| à sapna pileatus) taken in nature 
(28 frames per secondistep-printed to slow 
‘up the actor). This suggested that our 
"hypotheses: might be correct, but the 
camera speed was too slow to follow the 
movements with certainty. Accordingly, 
we made high-speed fi 

lor and 2,090 frames per second 
mad Án featuring a mature 
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Direction 





cm/s 








Sequence 1 
Inspection method 


Outline method 


Sequence 2 
inspection method 


Outline method 


1,060 






rattle of typewriter keys would usually 
suffice to elicit the pounding. 

For the eolor film, frame-by-frame 
display on a flat bed editing system was 
used to plot the trajectory of three points: 
the tip of the beak, the cranial vertex, and 
the center of the head. 

For the black-and-white film, selected 
interval frames were printed and the 
trajectory of the center of the eye was 
plotted as follows: (1) Two judgments by 
the same person, based on direct visual 
inspection, as to the location of the center 
of the eye were averaged. This involved 
error due to the grainy quality of the film 
and to closure ef the eyelid immediately 
before impact. (2) An outline of the head 
was traced from frames in which the 
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Table 1 Drilling Impact: Hand Plots 


Maximum Velocity, 
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Fig 2.—Woodpecker drilling trajectory. Hand plots of Gajaciory of center of eye auring 
four sequences (trajectory points numbered in 1/2,000 second). 











“Stopping Time, 
ms 





Deceleration, — | 


0.5 






center of the eye could be defined most. 
clearly, and the outline was used to pl 
the center of the eye. This involved error 
due to the grainy quality of the film and to. 
alterations in neck outline at different - 
points of the trajectory. (3) In a less subjec- | 
tive computer analysis, the frames were | 
digitized using a m: icrodensitometer set to 
a 35-u scanning aperture, converting each - 
into a 152 x 230-element matrix of film. 

density. À point corresponding roughly to 
the center of the bird's head was located on 
the first frame o? each sequence and 
tracked from frame to frame. The location 
of the point i in a frame was predicted from. 
its position in the immediately preceding 
frame and its velccity through the two 
preceding frames. The error of prediction 
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|. Fig 3.—Woodpecker drilling trajectory. Computer plots of criterion point during two 
sequences (trajectory points numbered in 1/2,000 second). 
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Table 2.—Drilling impact: Computer Plots 


Maximum Velocity, 


cm/s 
Sequence 1 


Sequence 2 


. due to acceleration was then corrected by 
searching the vicinity of the predicted loca- 
tion with a template taken about the point 
. from the preceding frame. The goodness of 
.. fit of the template was then calculated for 
- points in the vicinity, and the best-fit 
location of the template was taken as the 
true position. Error due to digitization was 


.. reduced by interpolating the exact location 


- of the best fit; the interpolated value was 
- then used to calculate the exact velocity of 
. the criterion point. 


RESULTS. 
Color Films 


In all the sequences filmed, the 
strike trajectory of the tip of the beak 
was straight. The trajectories of the 
|. vertex and the center of the head were 
.. also essentially linear (Fig 1). Deceler- 
ation occurred in one frame (1/400 
second) or less. À plot from a sample 
strike sequence indieated a terminal 
velocity of at least 382 cm/s and an 
impact deceleration of at least 155 g. 

Ás an interesting aside, we noted 
that the woodpecker set about its 
work in much the same manner as the 
human carpenter. Before winding 
— back to strike in earnest, it often did 
two preliminary light taps on the 
target, presumably "to line it up." 


372 Arch Neurol—Vol 36, June 1979 








Stopping Time, : Deceleration, I 


This particular aspect of the wood- 
pecker's behavior has not, to our 
knowledge, been deseribed before. 
We also noted that the eyelid shut 
immediately before impact, then 
opened immediately, and remained 


open all the way back; it closed each | 


time at exactly the same point in the 
strike phase—approximately 0.0025 s 
(one frame) before impact. This clos- 
ing has been described previously, but 
not its timing sequence. The mecha- 
nism is obscure. We speculate that, in 
addition to keeping chips out of the 
eye, as suggested by Spring," eyelid 
closure could serve another important 
function—a “seat belt” to keep the 
eyeball from popping out on impact. 


Biack-and-White Film 


Figure 2 shows hand plots of the 
trajectory of the center of the eye 
during four drilling sequences. The 
outline method gives more plausible 
plots than simple inspection, as well as 
more conservative estimates of veloci- 
ty and deceleration (Table 1). 

As plotted by the outline method, 
the trajectcry in sequences 1 and 2 
was essentially linear with a very 


slight, superimposed downward cur- 









vature. In sequences 3 and 4, the head 
entered the hole, making it impossible 
to plot the final frames; however, ther 
are a useful check cn sequences 1 and 
2, confirming the linear trajectory. 

The maximum velocity in sequence 
1 was 748 em/s; and in sequence 2, 591 
cm/s (mean, 679 em/s). The inspection 
method gives higher velocities, 1,060 
and 618 em/s, respectively. In the 
incomplete sequences 3 and 4, it was 
531 and 728 cm/s, respectively, clearly 
of the same order. 

The head stoppec abruptly in one or — 


two frames, indicating a deceleration 


time of 0.5 to 1.0 ms anc an estimated 


impact deceleratiom of 763 to 1,200 g 


(mean, 982 g) by the outline method 
and 1,260 to 2,170 g (mean, 1,715 g) by 
the inspection method. 

the ‘terminal iraledtory “a the « eriteri- | 
on point in two sequences, and Table 2 


gives the relevant velocity and impact 
data, all very much in line with the | 
hand plots. 


The. trajectories are basically 


B straight with maximum preimpact 
. velocities of 749 and 622 em/s, respec- 
tively (mean, 686 em/s) In both 


sequences, the head stopped in one 
frame on the X axis and in two frames 


on the Y axis. The Y mcvement in the © 


second frame is small and might be | 
attributed to residual error; it may, 


however, indicate sliding movement 


of the beak as it gouges out a wood 
chip. If the deceleration time is taken 
as 0.5 m/s, the mean impact decelera- 


. tion was 1,396 g (range. 1,267 to 1,525 
. g). If the deceleration time is taken as 


1.0 m/s, the mean impact deceleration 
was 698 g (range, 634 to 762 g). There 
was amazingly little movement after 
the impact, and it is clear that the 
head must have been held rigidly in 
position at the time, presumably by 
muscular contraction. (Finer vibration 
within the millisecond time frame 
may, of course, have occurred.) 


COMMENT 


Obviously, our findings should not 
be used as a basis for conclusions 
about all woodpeckers, let alone all 
head injury. Nevertheless, our wood- 
pecker withstood repeated impact 
forces of the order of 1,000 g—a 
formidable achievement, even if the 
two-thirds power hypothesis of scale 
and its attached package of assump- 


tions are accepted in toto. The lineafi*- 


ty of the head trajectory suggests that 
during pecking the brain is virtually 
free of rotational forces that might 
impinge injuriousiy on it. That this 
linearity of trajectory is indeed adap- 
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ious effects of rotational forces on 
nervous tissue indicates how decisive 
the protective value of linear pecking 
must be for our bird. 

It would seem prudent, therefore, to 
pay attention to findings from study 
of the morphology and dynamics of 
the woodpecker, particularly since the 
implieations for head injury preven- 
tion are thoroughly in line with 
modern packaging technology and the 
results of animal experimentation and 
mathematical modeling. The conver- 
gence of evidence from various 
sources suggests that helmets that 
claim to protect against anything 
except a simple penetrating injury 
should be thicker and, if possible, 
lighter, and that they should be form- 
fitted with a thick, firm, inner spongy 
layer to absorb the energy of the 
impact and a thin, harder, outer layer 


to distribute the impact and resist 
penetration and abrasion. 


It is also necessary to diseard the 
magical notion that wearing a helmet 
on the head is sufficient to protect 
against impact brain damage. Atten- 
tion must be given to developing 
systems that will dampen sudden 
rotatory movements that could create 
shearing strains in brain tissue; the 
high collars of old fashioned military 
uniforms and the vertex to chest- and 


References 


7. Liu YK, Chandrun KB, Von Rosenburg DU: 
Angular aeceleration of a viscoelastie (Kelvin) 
material in a rigid spherical shell-a rotational 
head injury model. J Biomech 9:285-292, 1975. 

8. Ommaya AK, Hirsch AE: Tolerances for 


cerebral concussion from head impact and 


whiplash in primates. J Biomech 4:13-21, 1971. 

9. Ommaya AK, Hirsch AE, Harris E, et al: 
Sealing of experimental data in cerebral concus- 
sion in sub-human primates to concussion thresa- 
olds, in Proceedings of the 11th Stapp Car Crash 
Conference. Warrandale, Penn, Society of Aute- 
motive Engineers, 1967, pp 47-52. 

10. Spring LW: Climbing and pecking adap- 
tions in some North American woodpeckers. 
Condor 67:457-488, 1965. 

11. Caffey J: On the theory and practice cf 
shaking infants. Am J Dis Child 124:161-169, 
1972. 

12. Caffey J: Significance of the history in the 
diagnosis of traumatic injury to children. J Pedi- 
atr 61:1000-1014, 1965. 

13. Caffey J: Multiple fractures in the long 


Woodpecker Drilling Behavior—May et al 373 _ 












doidenucir of tb : al 
knight may have had- pne value [e | 
this respect. Whenever feasible and 
particularly in oeeupations or emer- 
gency situations tha e p at 
special risk (eg, car racin 3 
aircraft crashes, and hes 

















or restrict whipissh:s 
head. on the neck ant 







the persons at v (B 
tighten the neck mus 
the neck flexed i in ch 
This has been show 
cranial rotation: an 
angular velocity. and a angi 
tion.'? as 






























University of California at Los Angeles, eneour- - 
aged our research. Ilse Loweristam translated 
Becher’s article. Franz Steid and Paul New 
did the illustrations. The color film ef woodpe 
ers in nature was provided by Walt Disney 
Productions, Burbank, Calif. The high-speed film 
of the acorn woodpecker was taken by Steven © 
MacLain. V. D. Dhir, Department of Engineer. ` 
ing, University of California at Los Angeles, — 
provided the high-speed camera. Milton Plesset, 
California Institute of Technology, assisted us 
through an unfamiliar methodology. 


bones of infants suffering from subdural hema- 
toma. Am J Roentgenol Radium Ther Nucl Med 
54:163-173, 1946. 

14. Bock WJ: Kineties of the avian skull. 
J Morphol 114:1-41, 1964. | 

15. Reed CA, Schaffer WM: How to tell the 
sheep from the goats. Field Museum Na ater, 
History Bull 43:2-7, 1972. d 

16. Schaffer WM, Reed CA: The co-evolution: 
of social behavior and cranial morphology in 
sheep and goats, Fieldiana 61:187, 1972. E 

17. Gordon D: Woodpeckers, gannets, and head 
injury. Lancet. 1:801-802, 1972. 

18. May PRA, Fuster JM, Newman P, et al: 
Woodpeckers and head injury. Lancet 1:1347- 
1348, 1976. 

19, Ewing CL, Thomas DJ, Lustiek L, et al: 
The effect of the initial position of the head and | 
neck on the dynamic response of the kuman head- 
and neck to -Gx impact acceleration, in Proceed- ^. 
ings of the 19th Stapp Car Crash Conference. — 
Warrandale, Penn, Society of Automotive Enge : 
neers, 1976, pp 487-512. l 





Inosiplex in the Treatment of 
Subacute Sclerosing Panencephalitis 


Ruth Silverberg, MD; Talma Brenner, PhD; Oded Abramsky, MD 


* Six patients with subacute sclerosing 
panencephalitis were treated with the 
antiviral agent inosiplex. The clinical 
condition of four children continued to 
deterlorate in spite of the treatment, the 
condition of one remained unchanged, 
and that of another improved minimally. 
The effect of inosiplex in these patients is 
not evident since this group demonstrated 
a pattern of progression similar to that 
seen in subacute sclerosing panenceph- 
alitis without specific treatment. 

(Arch Neurol 36:374-375, 1979) 


[nosiplex (Isoprinosine), an antiviral 

agent, has been used in the therapy 
_ of subacute sclerosing panencephalitis 
(SSPE). There has been some indica- 
tion that improvement, or at least 
arrest, of the neurological deteriora- 
tion observed in these children is asso- 
ciated with inosiplex administra- 
tion.’* Because of the variable course 
of the disease and the limited number 
of patients who have received inosi- 
plex, it is diffieult to evaluate the 


therapeutic value of the drug. We 


describe here six patients with SSPE 
with immunological studies who were 
treated with inosiplex. 


PATIENTS AND METHODS 
Patients 


Five children in stage 2 of SSPE and one 
in stage 4 were included in the present 
study. Diagnosis and staging were estab- 
lished as deseribed.^* The patients all had 
elevated serum (= 1:256) and CSF (= 1:12) 
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antibody titers and elevated CSF y-globu- 

lin concentration (z 23%; normal, up to - 
15%), and EEGs showed periodic general- 
ized bursts of sharp and slow high-voltage - 
activity. The evaluation of. specific: and 


nonspecific cellular immunity. in these 


patients disclosed complete anergy to PPD |. 
of BCG and measles antigen both byo 
delayed skin tests and lymphocyte trans- — 
The study was 
approved by the Human Experimentation 


formation technique.’ 


Committee of Hadassah University Hospi- 


tal, and informed consent was obtained 


from patierts or their families. 
METHODS 


The titer of antimeasles antibodies in 


both sera and CSF were determined by the _ 
inhibition technique. - 
Delayed skin tests were performed with | 

PPD and with measles antigen. Lympho- - a 
cyte transformation was performed in the 
presence of PPD, measles antigen, and 
concanavalin A, as described by Abramsky 


hemagglutination 


et al; 
Treatment Protocol 


Patients were treated with inosiplex, 100 
mg/kg/day in divided doses. To achieve 
adequate compliance, the drugs were 


administered by the parents every six 


hours, not the reeommended every four 
hours; If neurological deterioration oc- 
curred after one year of treatment, 
patients received both a course of measles 
vaccination, eigkt vaecinations over a two- 
month period once yearly, and subcuta- 
neous injections of methanol extraction 
residue of BCG (Phipps strain, 2 mg/ml), 
0.5 ml in five sites four times yearly. 


RESULTS 


The clinica! eourse of the patients is 
summarized in the Table. Patients 1 
through 4 had progressive neurologi- 
eal deterioration. In two, the course 
was rapid and death followed within a 
few months of diagnosis and treat- 
ment. In patient 4, the course was 


insiduous, with gradual appearance of =~ 
profound dementia and quadriparesis. 
Clinical - remissions were seen in 
is patients 3 and 5. Patien: 3 had signif- 


icant improvement in his speech and 


 extrapyramidal signs and was able to 
return to work. At the time of the 
remission, a decrease in the measles 


antibody titers from 1:1,024 to 1:128 in 
the serum and 1:32 to 1:8 in the CSF 
was demonstrated. Moreover. positive 


reactions to delayed skin tests and 


lymphocyte transformation to mea- 
sles and PPD antigers appezred. The 
remission lasted for 18 months; at that 
time, further neurological deficits 
ensued, antibody titers rose, and cellu- 


lar anergy reappeared. During the 
< eourse of his illness, no behavioral 
disturbances appeared and memory 


and other cognitive functions re- 
mained intact. Patien; 5 has shown 
some improvement in cognitive func- 
tioning, although ret sufficient to 
enable him to return to school. During 
the 15 months of follow-up, tnere were 
no changes in the laboratory findings 
nor have additional neurological defi- 
cits accrued. Patient € has shown no 
change in her clinical eourse through- 
out the three years of observation. 


COMMENT 


Although inosiplex has been used 
with some enccuragirg results in a 
few eases of SSPE,” the clinical 
condition in four children in our study 
continued to deteriorate in spite of 
treatment with inosiplex. Two of 


these children (patien:s 1 and 2) SIT 


within a few menths cf diagnosis and 
initiation of therapy. In the other two, 
progression of netrological deficits 
ensued at a much slower rete, and in 
one patient (No. 3} the course was 
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| Cinical Course of subacute Sclerosing Panencephalitis i in Six Patients During à Inosiplex Thera 


Course of Progression 
Rapid deterioration 
Rapid deterioration 


Temporary improvement of dys- 
arthria and postural distur- 
bances 


Siow deterioration 


Slight improvement of dementia 




























No change, treatment discontin- 
ued after 1 yr 


“Received mm: vaccination and subcutaneous injections of methanol extraction residue of BCG after one year of inosiplex treatment. 


period of one to three years, as was 
the case in four of our six cases. 
Although SSPE is, for the most part, 
unremitting, children who recovered 
have been reported.*" Moreover, 


there are case reports in which the 
clinical history was longer and more 


benign than expected. %2 It is possible 
that our third case belongs to the 
group of patients with partial remis- 
sions, and the temporary decrease in 


the titer of. measles antibodies and the 


increase in the cellular immune 
response to measles antigen may 
represent natural fluctuations of the 
disease rather than the effect of treat- 
ment. 

Although one cannot exclude a 


possible beneficial effeet of inosiplex, 
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especially | in cases 3 and 5, the TER 
seen in these patients did not differ 
essentially from that usually encoun- 
tered. While it is impertant to contin- 
ue to search for a rational approach to 
therapy in SSPE, it is equally i impor- 
tant to recognize the limitations of 
available medical therapeutic regim- 
ve 

that there is sufficient evidence to 
continue such studies with inosiplex. 
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A Case Report 


* A case of a large cisterna magna cyst 


nosis. Characteristic changes were 
. shown on plain skull roentgenograms and 
 onradionuclide brain scan. The diagnosis 
Was established on the basis of pneu- 
moencephalography and isotope cister- 
nography. The lesion responded well to 
surgical management. 
(Arch Neurol 36:376-379, 1979) 


























Those posterior fossa mass lesions 
_ ~ that are either of congenital origin 
. or long-standing, having originated in 
. childhood, betray their presence by 
causing characteristic deformities of 
- normal anatomical structures in that 
area. The abnormal appearance of 
plain skull roentgenograms or of the 
 radionuclide brain sean are at times 
the first clues to the presence of such a 
lesion in a neurological workup of 
otherwise obscure complaints. 

Cystic dilation of the cisterna mag- 
na and Dandy-Walker cyst are the 
most frequent of these uncommon 
posterior fossa mass lesions in chil- 
dren and young adults. The patient 
described in this report had rather 
vague neurological complaints and 
initially rather puzzling plain skull 
. roentgenograms and radionuclide 
brain sean. Pneumoencephalography 
and radionuclide cisternography were 
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presented a problem in differential diag- 


Brief Communications and Clinical Notes 


. George J, Alker, Jr, MD; Franz E, Glasauer, MD; Eugene V. Leslie, MD 


most helpful in arriving at the correct 


diagnosis and successfully treating 


the patient. 


REPORT OF A CASE 


An 18-year-old woman was admitted for se 


neurological workup because of a seizure 
disorder and headaches. She had been 
suffering from episodes of absence spells 


since the age of 12 and had had two grand © 


mal seizures during the past three years. 
Since the onset of the major seizures, she 
frequently experienced diffuse frontotem- 
poral headaches lasting all day and an 


increased frequency of spells. During the 
headaches, she appeared to be more sleepy — 
and complained ef visual disturbance _ 
consisting of difficulty in focusing and, on . 
two occasions, diplopia. This was associated 


with irritability and forgetfulness. During 
one of these episodic headaches, she also 
noted numbness of the right arm and face, 
lasting approximately 20 minutes. Her 
condition had been maintained by anticon- 
vulsant medication. | 

She appeared pleasant but was with- 
drawn, depressed, and spoke in a low tone. 
The general examination gave normal 
findings. The neurological examination 
disclosed mild asymmetry of the face and 
mild left-sided cerebellar signs. The 
remainder of the findings, including her 
gait, were normal. 

Routine laboratory studies gave normal 
findings. The CSF glucose level was 57 
mg/dL, and the protein concentration 30 
mg/dL. Electroencephalography disclosed 
a few bursts of bilaterally synchronous and 
symmetrical spikes, best seen on hyperven- 
tilation. Occasional polyspikes suggested 
an additional grand mal or myoclonic 
component. | 

The roentgenographie examination of 
the skull showed a well-defined asymmetri- 
cal thinning of the occipital bone (Fig 1). 
There was no evidence of increased intra- 
cranial pressure, 

The radionuclide brain sean was unusual 


Radiology of a Large Cisterna Magna Cyst 


(Fig. 2). The confluence of sinuses was 
highly positioned, with prominent, steeply 
inclined, right transverse sinus. The toreu- 
larangle measured 85°, indicating an unus- 
ually large posterior fossa. The appearance 
was suggestive of a Dandy-Walker cyst, 


but the neurological findings cid not 


support such a diagnesis. "uu 
Pneumoencephalogram was performed 


_with the patient under local anesthesia. 
The CSF was clear and the pressure | 
normal. The air initially entered a huge 


cystic structure in the posterior fossa, - 
apparently a greatly dilated cisterna mag- 
na (Fig 3). As more air was introduced, an 
air fluid level was seen in the cyst. Approx- 


imately 50 to 60 mL of air was necessary to 
fill this large space before the vertricular 
System began to fill. The cerebral ventri- 


cles were found to be normal in size and 


shape. 


To investigate the significance of the 
posterior fossa cyst in relation to :he CSF 
dynamics, a radionuclide e:sternogram was 
performed several days after the pneu- 
moencephalogram. One millicurie of pene- 
trate trisodium calcium Yb 169 (Ytterbium 
169 DTPA) was injected into the lumbar 
spinal canal. The posterior and lateral 
scans obtained at three and 24 hours are 
shown in Fig 4. At three hours, much of the 
radioactive materia! was located in the 
large posterior fossa cyst. This collection 
eonformed to the size and shape of the 
thinned portion of the oeripital bone seen 
on plain roentgenograms and to the large 
air-filled cyst demonstrated on pneumoen- 
cephalography. At 24 hours, some of the 
radioactive material was still in the poste- 
rior fossa cyst although mueh of it had 
already been absorbed. There was no 
ventricular reflux, and the remainder of 
the intracranial subarachnoid space w 
normal . 

We postulated that the rapid accumula- 
tion of radioactive material in the »osterior 
fossa cyst and the relatively slow clearance 
from this area indicated that the cyst was 
acting as a mass lesion, exerting pressure 
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on the pesterior fossa structures without 
causing hydrocephalus. 

At cranieetomy, the dura appeared to be 
etight and markedly thinned over the right 
cerebellar hemisphere. At ore point of 
partial transparency, the folia of the cere- 
bellum could be recognized. Tae dura was 
opened, exposing an intact, bluish-white 
membrane on the right side. The inferior 
portion of the cerebellum ani the tonsil 
showed a definite impression from the 
overlying cyst, presumably the result of 
long-standing pressure. On tie left, the 


cerebellum was found immediately be- 
neath the dura, with no interposed cystic 
structure. The cyst was opened and the 
membrane excised from beneath the dura, 
with the cisterna magna in the center 
remaining intact. The cyst wall contained 
no arachnoid, but was composed of loose, 
connective tissue with neovascularization, 
indicating a long-standing process of 
congenital or early traumatic origin. There 
was no epithelial lining. Histologically, the 
diagnosis was a simple cyst. 

The patient’s immediate postoperative 


recovery was uneventful. On subsequent 
visits, she reported no major motor 
seizures, and the frequency of absence 
spells diminished considerably. The head- 
aches disappeared entirely. The patient’s 
family reported that her personality 
improved; she became more outgoing and 
communicative. In faet, she married two 
years after her operation. A thorough 
neurological examination two years post- 
operatively disclosed no focal neurological 
abnormalities and, in particular, no cere- 
bellar signs. An EEG at the same time 


Fig 1.—Plain roentgenograms of skull shcw well-defined, asymmetrical 
area of thinning of occipital bone. Left, Half axial view. Right, Lateral 
view. 





Fig 2.—Radionuclide brain scans show highly placed confluence of sinuses and 
abnormally narrow (85°) torcular angle. Left, Posterior view. Right, Right lateral 


view. 
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Fig 3.—Pneumoencephalograms show filling of large cyst 
with air in posterior fossa. Note that shape of cyst corre- 
sponds to thinning of bone on plain films shown in Fig 1. 
Top left, Half axial view. Top right and bottom, Lateral 


VIEWS. 


showed no definite epileptiform discharges 
or focal abnormality. Her condition was 
maintained by anticonvulsant therapy. 


COMMENT 


The symptoms of this patient 
included episodic headaches, frequent 
absence spells, and a variety of lesser 
complaints with mild cerebellar signs 
on examination. Goluboff' described a 
very similar case, that of a 41-year-old 
woman with occipital headaches and 
episodes of syncope, dizziness, and 
tinnitus. The abnormal findings were 
pinprick hypalgesia over the left side, 
mild left hemiparesis, and a left 
central visual field defect. The diagno- 
sis was made by isotope cisternogra- 
phy, and great improvement followed 
surgical excision of the cyst. However, 
the radionuclide brain scan was 
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normal and did not show enlargement 
of the posterior fossa and elevation of 
the confluence of sinuses, which was a 
striking feature in our case. One may 
assume that the dilation of the cister- 
na magna began later in life. Histo- 
logically, it was an arachnoidal cyst. 
Conway et al* described the charac- 
teristic displacement of major vascu- 
lar structures in the posterior fossa 
that occurs as a result of an enlarging 
mass. In addition to the highly placed 
torcular on plain skull x-ray films, the 
toreular angle (the angle formed by 
the transverse sinuses at the torcular) 
measured on radionuclide brain scans 
may be diminished to as little as 110? 
compared to a normal average of 
about 162°. The torcular angle in our 
case measured 85°, which is distinctly 
abnormal. The superior displacement 





of the torcular and transverse sinuses 
in the posterior view of the brain scan 
has been named by Conway et al the 
"eyclops sign." With proper position- 
ing of the torcular in the field during 
scanning, the transverse sinuses and 
superior sagittal sinus appear as an 
inverted Y configuration. Conway et 
al termed this configuration the "iso- 
gonal sign" of the posterior fossa. 
Both of these anomalies occur in any 
eystie malformation or other long- 
standing mass lesion in the posterior 
fossa in children. 

Since the cisterna magna cyst com- 


municates readily with the remainde™ 


of the subarachnoid space, intrathe- 
cally injected radionuclide enters and 
accumulates within it. Clearance from 
the cyst is relatively slow. The ventri- 
cles are usually of normal size, and no 
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reflux of radioaetixe material into the 
ventricular syssem occurs or is ex- 
pectad. 

In contrast, m the Dandy-Walker 
syncrome the radionuclide ventriculo- 
gram demonstzaies an obstructive 
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hydrocephalus and the tracer fails to 
penetrate the subarachnoid space. 
Both conditions manifest dense mid- 
line accumulation of radionuclide in 
the posterior fossa. Harbert and 
McCullough’ recently described a case 


References 


4. Alker GJ Jr, Glasauer FE, Leslie EV: 
Isotope cisternography and ventriculography in 
hydrocephalus of children, in Harbert J C, McCul- 
lough DC, Luessenhop AJ, et al (eds): Cisternog- 
raphy and Hydrocephalus: A Symposium. 
Springfield, Ill, Charles C Thomas Publisher, 
1972, pp 384-396. 

5. Alker GJ Jr, Glasauer FE, Leslie EV: Long- 
term experience with isotope cisternography. 
JAMA 219:1005-1010, 1972. 

6. Glasauer FE: Isotope cisternography and 


Fig 4.—lsotope  cisternograms show 
prompt filling of large cyst with radionu- 
clide. There is no entry of radionuclide into 
cerebral ventricles Top left, Posterior view 
at three hours. Top right, Posterior view at 
24 hours. Bottom left, Lateral view at three 
hours. Bottom right, Lateral view at 24 
hours. 
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of Dandy-Walker’s syndrome in which 
the radionuclide penetrated the Dan- 
dy-Walker cyst from below after air 
had failed. 

Although the cisterna magna is a 
structure of variable size, such marked 
enlargement as demonstrated in our 
case is rare. The presence of an abnor- 
mal CSF accumulation in the posterior 
fossa with an obvious delay in clearing 
of the isotope and laek of circulation 
may explain the symptoms. It is likely 
that such a large cyst eventually 
behaves as a significant space-occupy- 
ing lesion. Because of its large surface 
area, the cyst may exert pressure on 
the cerebellum. Functionally, it may 
be analogous to the large cerebral 
ventricles in normal pressure hydro- 
cephalus or to the enlargement of the 
skull due to the presence of a large 
fluid-filled cavity in eases of partial 
cerebral agenesis. Surzical excision of 
the cyst provides adequate drainage 
to this space and restcres normal CSF 
flow. It has prcved successful in our 
case and in the case described by 
Goluboff.' 
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Fibrosarcoma After Proton-Beam Pituitary Ablation 


James R. Coppeto, MD, Melville Roberts, MD 


è |n a case of malignant tumor after 
proton-beam radiotherapy, the course of 
the ophthalmoplegia was consistent with 
infiltration of the cavernous sinus. This 
was confirmed at autopsy. 

(Arch Neurol 36:380-381, 1979) 


2 bs our knowledge, this is the first 
case of a sarcoma in man after 
proton-beam radiotherapy. 


REPORT OF A CASE 


In 1969, a 46-year-old, right-handed 
engineer underwent proton-beam ablation 
of the pituitary for acromegaly. He 
received 10,000 rads by cyclotron. Hypopi- 
tuitarism ensued. Subsequently, angina 
pectoris developed. He had had paranasal 
sinus operations on several occasions. 
Otherwise, the results of the review of 
systems were normal. 

In August 1976, he had headache, loss of 
libido, polyuria, and polydypsia. In Decem- 
ber 1976, he experienced constant, painless 
vertical diplopia. On examination, there 
was 1 mm of blepharoptosis, OS, and mild 
weakness of the left superior rectus 
muscle. There was left-sided anosmia. He 
had typical acromegalic facies. Otherwise, 
the results of the examination were 
normal, including visual fields. 

Laboratory studies disclosed the follow- 
ing values: fasting blood glucose, 138 mg/ 
dL; baseline plasma cortisol, scarcely 
detectable. The fasting growth hormone 





Accepted for publication Aug 9, 1978. 

From the Departments of Ophthalmology (Dr 
Coppeto) and Neurosurgery (Dr Roberts), Uni- 
versity of Connecticut Health Center, Farming- 
ton. 

Reprint requests to 1906 N Main St, Waterbu- 
ry, CT 06704 (Dr Coppeto). 


380 8 Arch Neurol—Vol 36, June 1979 


level was 5 ng/mL, with subsequent 
depression to 3.5 ng/mL after glucose 
administration and an increase to 43 ng/ 
mL in one hour. 

Skull roentgenograms were unchanged 
from 1969 (enlarged sella with a double 
floor). Radionuclide brain scan was normal. 
Computerized axial tomographic scanning 
showed a mildly enhanced area of 
increased absorption in the anterior supra- 
sellar area, with extensions toward the 
frontal lobes. Arteriography indicated that 
the horizontal portion of each anterior 
cerebral artery dipped slightly downward 
and forward. There was mild, relative 
narrowing of the anterior cerebral arteries 
in the suprasellar region. The septal veins 
were bowed upwards. There was no tumor 
stain and no lateral displacement of the 
intracavernous carotid. 

Pneumoencephalography (Fig 1) showed 
slight indentation ef the floor of the fron- 
tal horns, which extended as far posteriorly 
as the foramen of Monro. The chiasm was 
postfixed. Cerebrespinal fluid findings 
were normal. 





Fig 1.—Indentation of floor of frontal 
horns. 





A biopsy of this area was done on Jan 13, 
1977, and the biopsy specimen report was 
compatible with, but not typical of, glio- 
blastoma multiforme. 

The patient received a 4C-day course of 
therapy that consisted of 4,800 rads 
through two opposing lateral 6 x 5-em 
portals to the area of the tumor, with 
special attention to staying above the sella 
turcica. On Jan 28, 1977, horizontal diplopia 
developed, owing to paresis of the left 
medial rectus muscle. There was no pain 
nor proptosis. 

On Feb 14, 1977, there was complete 
external ophthalmoplegia on the left 
except for virtually full abduction and no 
increase in blepharoptosis. The left pupil 
was 5.5 mm and poorly reactive to light and 
accommodation. There was total left facial 
anesthesia. Eye movements on the right 
were normal. However, the right pupil was 
8 mm in diameter and poorly reactive to 
light and accommodation. One month later, 
there was bilateral, complete internal and 
external ophthalmoplegia at the time of 
death from a pulmonary embolus. 
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Fig 2.—Marked fibrous character of tumor. 


Cellular anaplasia and pleomorphism 
(hematoxylin-eosin, original magnifica- 
tion x 400). 


Fibrosarcoma—Coppeto & Roberts 





4^ 


, 
i 


E 


P e s". I "th yt a 
3 Tm 7 Ha ot oo Ete het 
- A. siu ot x D ^t OX 7 


X 
9 nu. vua 
^g 


Fig 3 —Fibrcus-appearing portion of tumor 
adjacent to area interspersed with islands 
of adencma Speciíic stains for fibrous 
tissue were not usec (hematoxylin-eosin, 
erigimal magn'fticaticn x 100). 


PATHOLOGIC FINDINGS 


Generail.—Multipre pulmonary em- 
boli were eund. There was no 
evidence cf? neoplasia outside the 
CNS. 

Central Nervous System.—The caver- 
nous sinus and sella were diffusely 
infiltrated with fibrous tumor (Fig 2 
to 4) The tumor extended diffusely 
around the »ase of the brain, filled the 
cavernous sinus, and extended for- 
ward into the frontal lobes. 

The tumor was = fibroblastic neo- 
plasm with notable anaplasia and 
cellular piecmorphigm. It displayed a 
definke interdigitating pattern in 
seme areas that suggested to some 
obser-ers the diagnosis of malignant 
fibrous histiocytoma.' Islands of ade- 
nema were interspersed among the 
fi»robxast:e strands in the sellar area. 
Multinucleated giant cells were pres- 
ent. 


COMMENT 


Fib-osarcoma is the most common 
type of malignant tamor to develop in 
irradiated connective tissue. Waltz 
and B-ownell’ reviewed the literature 
that concerned sarcomas after effec- 
tive radiation therapy for pituitary 
adenoma. Although Sbrosarcoma may 
spontaneously arise in the parasellar 
area, they coneludec that there was a 
causal role cf radictherapy in many 
eases. They believed that the inci- 
dence of sareemas was positively 
correlated with dose in rads and multi- 
ple courses of treatment. 

The average laiency period is 
approximately eight years. As in our 
ease, there may be nests of adenoma, 
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Fig 4.—Islands of adenoma-like tissue 
were common in area of sella (hematoxy- 
lin-eosin, original magnification x 400). 


or adenocarcinoma, within the sarco- 
ma.'^ Results of examination of CSF 
may be normal.’ There is a relatively 
high representation of acromegalies 
in these series. 

Waltz and Brownell’ and Lawrence 
et al* suggested that sarcomas should 
not occur after proton-beam radiation 
of the pituitary. The "Bragg peak" 
effect of proton administration con- 
centrates radiation in a circumscribed 
volume, allegedly with minimal dose 
delivered to adjacent tissue.’ Partly 
for this reascn, some radiotherapists 
recommend it for pituitary ablation in 
diabetic retinopathy, in painful met- 
astatic carcinoma, in acromegaly, and 
in Cushing’s disease. However, evi- 
dence of potential, delayed complica- 
tions from preton-beam radiotherapy 
was reported by Dawson and Ding- 
man.‘ They reported cases of ophthal- 
moparesis, chiasmal injury, seizures, 
vertigo, and hearing loss, presumably 
owing to radiation damage to parasel- 
lar structures. 

Krupp’ has recently demonstrated 
neoplasia in monkeys owing to proton- 
beam radiation after latency periods 
of about seven years. The tumors 
included at least one fibrosarcoma. 
The present case extends these obser- 
vations to include the occurrence of 
neoplasia in man after proton irradia- 
tion. 

Prior to death, the eause of this 
patient’s ophthalmoplegia was uncer- 
tain. Initially, the isolated weakness 
of levator palpebrae and superior 
rectus muscles was interpreted as an 
indieation of a lesion in or near the 
upper orbit, possibly a mucocele as a 


complication of acromegaly combined 
with repeated sinus surgery. With the 
appearance of left medial rectus pare- 
sis, radiation necrosis in the cavernous 
sinus was diagnosed. Metastasis or 
extension from a frontal butterfly 
glioblastoma (the biopsy specimen 
misdiagnosis) was considered to be 
unlikely. Ophthalmoplegia owing to 
inflammation at the superior orbital 
fissure or in the cavernous sinus was 
also considered because it may ini- 
tially appear as a weakness of the 
superior rectus muscles and paresis of 
the sixth nerve may be a late sign.” 
Fibrosarcoma was not considered like- 
ly because of the fact that the patient 
had received preton-beam therapy. 

We believe this case should be 
brought to the attenticn of physicians 
who participate in the eare of patients 
who have received or are likely to 
receive proton-beam radiotherapy. If 
neoplasia frem proton-beam radio- 
therapy follows the same latency peri- 
od as neoplasia from other forms of 
radiotherapy, we may anticipate addi- 
tional cases in the near future since 
we are entering the second decade 
after the administraton of proton- 
beam radiotherapy to a substantial 
number of patients. 
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Delayed Cerebral Radionecrosis Following 
Treatment of Basal Cell Carcinoma 


Francisco J. Pardo-Mindán, MD; Gabriel Delgado, MD; Javier Ezcurdia, MD; Emilio Quintanilla, MD 


€ Delayed radiation necrosis of the 
brain was found around the right ear in a 
patient with basal cell carcinoma of the 
skin. Five months after excision, the 
tumor recurred. The patient received 
5,848 rads in 24 doses during radiothera- 
py. Thirteen months later, the patient had 
cerebral radionecrosis, which was the 
cause of death. At autopsy, typical radio- 
necrotic lesions of the temporal lobe were 
found. There were widespread metas- 
tases. 

(Arch Neurol 36:382-383, 1979) 
A uncommon complication of the 

treatment of basal cell careinoma 

with radiotherapy, when localized in 
the face or skull, is delayed cerebral 
radionecrosis (DCRN ).' 

We report a basal cell carcinoma of 
the auricle that metastasized widely. 
Thirteen months after radiotherapy, 


the patient had cerebral radionecrosis, 
which was the cause of death. 


REPORT OF A CASE 


A 54-year-old man was admitted in 
December 1975 for treatment of a basal cell 
carcinoma that had arisen from the skin 
around the right ear and destroyed the 
auricle. It has been present for 12 years. 
The neoplasm recurred five months after 
excision. During the subsequent six-month 
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period, 5,848 rads were administered in 24 
doses. In December 1976, multiple osteolyt- 
ic lesions appeared in the ribs and in 
vertebral bodies. Sternal marrow disclosed 
the presence of carcinomatous basal cells. 
Eighteen months after radiation treat- 
ment, the patient was terminally ill. Three 
days before death, drowsiness, left homo- 
nymous hemianopsia, and papilledema 
were present. Skull roentgenogram was 
normal An EEG showed mild bilateral 
slowing and left frontotemporal delta 
activity. He died on June 28, 1978. 


Pathologic Findings 
At autopsy, there was an ulcerated lesion 


surrounding the right external auditory 
canal, with infiltration of the petrous part 





of the temporal bone. Mieroscopic study 
confirmed the diagnosis of basal cell carci- 
noma. The dura mater was intaet. The 
leptomeninges were thickened and adher- 
ent to the right temporal lobe, the surface 
of which was prominent and soft. The 
remainder of the right hemisphere was 
enlarged and more firm than the left. In 
coronal sections of the fixed brain, there 
was a large area of softening in the 
ventromedial third of the right temporal 
lobe with a central zone of gelatinous 
necrosis. The lesion was limited mainly to 
the white matter. The en-ire right hemi- 
sphere was edematous, collapsing the right 
lateral ventricle and disp'acing the third 
ventricle 1 cm to the left. 

Microscopic examination of the lesion 


Fibrinoid degeneration of wall of blood vessels and diffuse infiltration of mononuclear 
cells. Note fibrin thrombi in some vessels (hematoxylin-eosin, x 216). 
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zulative necrosis and diffuse 
. Adjacent to the necrotic 
1a with astrocvtie and oligo- 
roliferation. The blood vessels 
sid degeneration of the walls, 
t endothelium and adventitial 
s, perivascular infiltration of 
ytes and plasma cells, and, at 
"rw thrombi (Figure). These 
erted the diagnosis of delayed 
asia, No carcinomatous cells 
the brain. 

metastases to the spine, ribs, 
deen, and right kidney. No 












1 metastases were | found in the lymph 
| ‘nodes. c 


COMMENT 







2 et al? have presented 
CRN and reviewed 19 






:Holfelder H: Lokales Amyloid 


: vharenherg K, Bassett RC: 











other reported eases that were pro- 


duced by radiotherapy for several 
types of extraeranial tumors. It is 
necessary to add the case report of 
Queiroz et aP and a more recent study 
by Littman et al.: | 

The diagnosis of DCRN is difficult 
for the clinician because its clinical 
expression is similar to that of an 
expansive lesion. Thus, differential 
diagnosis must include brain abscess, 
local invasion of the brain, or metasta- 
sis of the tumor. The importance of a 
correct diagnosis is evident. The 
administration of corticoids alone or 
together with surgical excision of the 
necrotic tissue of the brain has been 
shown to be the best treatment.^* If 
the primary tumor is a basal cell carci- 
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Paillas et al* found o y three « cases of. 
brain metastasis frori cancer of the 
skin and mucosa in a series of 172 
operated brain metastases, none of 
which were basal cell carcinoma. The 
incidence of metastasis in basa eel 
carcinoma of th» skin is approximate 
ly 0.1%.: Although she diagnosis of- 
DCRN can be established only | by. 
biopsy, it may be pessible in som 
cases to render a reasonably accurati 
diagnosis by combining computerized 
tomography with magnification an- 
giography."* Our patient did not have 
hypertension or signs of immunodefi- 
ciency, both of which may play a role. 
in the pathogenesis of DORN? = ` 
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Adenoviral Meningoencephalitis in a 
Patient With Lead Toxicity 


Doris S. Kelsey, MD, William T. McLean, MD 


.. * Adenovirus type 12 was recovered 
. from the CSF of a 36-year-old woman with 


`- adenoviral meningoencephalitis and lead 


toxicity. The serum level of lead was 199 
g/dL and the CSF level was 7 „g/dL. 
After therapy with edetate disodium 
calcium (Calcium Disodium Versenate), 
. she had an uneventful recovery. The 
X possibility of exacerbation of lead poison- 
ing with encephalopathy due to we 


. tus type 12 meningoencephalitis — 


P raised. 
(Arch Neurol 36:384-385, 1979) 


"his article describes à woman who 
had lead toxicity and symptoms of 
meningoencephalitis. Adenovirus 
_ type 12 was recovered from her CSF. 


REPORT OF A CASE 


A 36-year-old female farmworker col- 
lapsed with a brief grand mal seizure. 
. There was no history of previous illness or 

convulsive disorder; however, she was 
reported to have regularly consumed home- 
made whiskey over a long period of time. 

She was admitted to North Carolina 
. Baptist Hospital, Winston-Salem, a few 
^. hours after the ictus. She was unresponsive 
~~ except to move on painful stimulation. 
Pulse rate was 100 beats per minute, respi- 
rations were 26 per minute, and rectal 
: temperature was 39.4 °C. Blood pressure 
~~ was 140/80 mm Hg. There was resistance 
to flexion of the neck. Muscle stretch 
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reflexes were present and equal. There Was 
no Babinski's sign. 

Laboratory studies done. when ‘the 
patient was admitted showed the following 
values: normeehromic, normoeytie anemia 
with a hemoglobin level of 8.9 g/dL; WBCs, 
7,000/cu mL, with a differential cell count 


of 55 neutrophils and 45 ly mphoeytes. ; 


Basophilie stippling was noted on smear. 
Serum electrolytes and BUN level were 


within normal limits. Blood glucose level 

was 114 mg/dL. Sedimentation rate was 14 
mm/hr. Total serum protein level was 7 . 
g/dL, with an albumin level of 3 g/dl, eS 
Lactic acid dehydrogenase level was 397... — 
units/L (normal range, 60 to 220 units/L); 
SGOT level was 63 units/L (normal range, 
0 to 40 units/L). There was no reaction to” 


the VDRL test fer syphilis. Serum lead 


level was 199 ug/dL (normal range, 0 to 60 
Reentgenogram of the chest 


ug/dL).' 
showed a right lower lobe infiltrate; skull 


views were normal An ECG revealed | 
nonspecific ST-T wave changes. Bone 


marrow examination showed a moderate 
erythroid hyperplasia. 

Lumbar puncture disclosed an opening 
pressure of 300 mm of H,O and CSF cell 
count of 66 neutrophils per cubic millime- 
ter. Glucose level was 104 mg/dL and total 
protein level was 156 mg/dL. The CSF lead 
level was 7 
phy indicated no abnormalities. An ECG 


revealed diffuse, bilateral delta waves and | 


sharp wave activity 
encephalitic process. 

No patbogens grew from bacterial 
cultures of blood, CSF, urine, and sputum. 


compatible with an 


Viral cultures of throat, anus, and CSF 


were obtained. Throat and anal specimens 
were extracted in veal infusion broth. All 
specimens were inoculated immediately 
into tissue culture or they were frozen at 
—60 °C until precessed. Specimens were 
inoculated into duplicate HEp-2 and HeLa 


7 ug/dL. Computerized tomogra- 





culture tubes maintained in Eagles Mini- 
mum Essential Medium with 2% fetal calf 
' serum. Cultures were incubated on a roller 


drum at 35 °C, and for two weexs they 


were examined dai for cytopathic ef- 


fect. 
Adenovirus type 





i2 was isolated from 


the C SF specimen. Farther cultures of the. . 
original CSF specimen veriñed the adeno | 


virus isolate. Throat and anal cultures were. . s 
negative. 
isolate was done by the Department of 


Human Resources in in Raleigh, NC. Serum 
for viral titers was iot obtained. 


The patient continued to have zeneral- 


ized seizures for three days that were 
controlled with intrevenous diazepam and 


phenytoin. She became afebrile on the fifth 
day. Lumbar puncture at that time showed 
elearing of the CSF pleocytosis. After ten 
days, seizures were controlled and some 
improvement was evident, but she re- 
mained confused and easily agitated. On 
the tenth day, she was given edetate diso- 
dium calcium (Caleium Disodium Versen- 
ate) in a dosage of 1 g diluted in 50 mL of 
normal saline solutien administered over a 
two-hour interval every 12 hours for four 
days. Treatment with oral edetate disodi- 
um caleium was continuec for an additional 
two days. Within 48 hours, there was a 
remarkable improvemen- in the patient's 
mental status with resolution of her confu- 
sion. Gradual improvement occurred with a 
concomitant decrease in serum lead level. 
She was diseharged on the 15th hospital 
day without apparent neurologie seque- 
lae. 






COMMENT 


Neurologic symptoms due to adeno- 
virus infection are infrequent. En- 
cephalitis occurs more often than 
meningitis and usual y is oniy one of 
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reported. n Cases with recovery of the 


virus from CSF include two young 
children reported by Faulkner and 
Van Rooyen’ with recovery of adeno- 
virus type 3 and type 5 from the CSF. 
Both cases followed varicella infec- 
tions. In another group of four chil- 
dren with adenoviral meningoenceph- 
alitis documented by recovery of the 
virus from CSF, two had underlying 
disease." One child had been operated 
on for removal of a cerebellar astrocy- 
toma six weeks previously; the other 
child had acute lymphocytic leuke- 


Although most of the reported cases 
of neurologic disease associated with 
adenovirus have been in young chil- 
dren, adenovirus type 32 was recov- 
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Letters to the Editor 





Reversible Hepatic Dysfunction 
Owing to Guanidine Treatment 


To the Editor.—Guanidine hydrochlo- 
ride is of value in the treatment of the 
Lambert-Eaton syndrome! and botu- 
lism.’ More recently, it was tried in 
the treatment of motor neuron dis- 
ease.’ 

Untoward side effects are frequent 
and include the following: cholinergic 
reactions of the gastrointestional (GI) 
system, paresthesias, skin changes, 
© petechiae, and, with high doses, ner- 

vousness, tremors, and ataxia.’*’ 

More serious are the occasional occur- 
rences of bone marrow depression and 
aplastic anemia?* and probably long- 
term renal impairment.* Lambert 
and Howard* and Henriksson et al 
mention one patient with elevation of 
alkaline phosphatase level and other 
indicators of hepatic dysfunction, 
which reverted to a normal level after 
discontinuation of treatment with the 
drug. Norris et al? have treated more 
than 200 patients with various doses 
of guanidine, Liver function abnor- 
malities are not mentioned in their 
. study. We describe a patient with the 
. Lambert-Eaton syndrome, who had 
- reversible hepatic dysfunction develop 
- during a short course of treatment 
. with guanidine. 

.. Report of a Case.—This 62-year-old man 
experienced muscle weakness and exces- 
sive fatigue after minimal exercise. Addi- 
.. tional symptoms included dry mouth, 
sensitivity to bright light, and decreased 
sweating. Neurologic and electrophysio- 
logie findings were characteristic of Lam- 


bert-Eaton syndrome. Two workups for 
occult malignant neoplasms showed no 
abnormalities. | 

He was unresponsive to pyridostigmine 
bromide (Mestinon) and his weakness was 
relentlessly progressive. Guanidine hy- 
drochloride in. a dose of 30 mg/kg was 
added, with no improvement of muscle 
strength. Within a few days, the patient 
had intermittent colicky pain, postprandial 
fullness, bloating, and dark-colored urine. 
He complained abeut increased lassitude 
and weakness, No abnormalities on physi- 
cal examinatien were present other than 
those of the myasthenic syndrome. His 
only medications were guanidine and pyri- 


dostigmine bromide. He did not receive. 


any transfusiens. There was no history of 
jaundice. The Table lists the pertinent 
laboratory values. In addition, the results 
of the following tests were normal or nega- 
tive: HBsAg and anti-HBs, serum protein 
electrophoresis, immunoglobulins, liver 
and spleen scan, upper GI roentgenograph- 
ic series, roertgenograms of the gallblad- 
der, and ultrasonic study of the pancreas, 
lupus erythematosus preparations three 
times, mitochondrial antibodies three 
times, and T, by radioimmunoassay. Guan- 
idine was diseontinued on May 26 (Table), 
ten days after start of treatment with the 
drug, with subsequent improvement of the 
values for the liver function indicators and 
with disappearanee of the symptoms 
attributable to liver disease. 


Comment.—Most patients with the 
Lambert-Eston syndrome respond 


well to guanidine. The effective dose, 
however, is variable, and substantial 
improvemert can often be achieved 
only with deses that cause intolerable 
or dangerous side effects. Abnormali- 
ty of hepatic dysfunction has only 
rarely been mentioned.*^ Our patient 


Pertinent Laboratory Values 


Total bilirubin, 0.9 
mg/dl. (0-1.5) 


Alkaline phospha- 67 


tase, IU/L (25-97) 


SGOT, IU/L 


SGPT, IU/L 

Lactic dehydro- 
genase, Wacker 
units 


Porphobilinogen Negative 





Value* on 


5/26 5/29 6/3 


2:8 180 
(25-97) (<80) 


Positive 


*Values in parentheses are the normals for the individual laboratery. Since the determinations were 
done at two different laboratories, this resulted in different normais. 
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suffered from hepatic dysfunction 
that was almost certainly induced by - 
guanidine. There was nothing to 
suggest incidental liver disease from 
different etiologie basis. The liver 
function studies promptly reverted to 
normal values after therapy with the 
drug was discontinued. 

Most, if not all, side effects of guan- 
idine are dose-dependent, and many 
patients will benefit from smaller, 
nontoxic doses.' However, even seem- 
ingly nontoxic doses can lead to 
serious side effects despite regular 
screening of metabolic measure- 
ments? This repert adds another 
caution in the use of this drug. It 
should not be used in the presence of 
liver disease, and liver funetion should 
be checked intermittently. 

Erica W. SrREIB, MD 
Department of Neurology 
The University of Nebraska 
- Medical Center 

42nd and Dewey avenues 
Omaha, NE 68105 
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Neuropathy Associated With 
Disulfiram Administration 


To the Editor —The report about 
neuropathy associated with disulfi- 
ram administration ‘Arch Neurol 
35:658-660, 1978) draws attention to 
the rarity of published reports, which 
prompts this letter about two addi- 
tional cases with acute foot drop. 
The patients, a 26-year-old man and 
a 34-year-old woman, had many simi- 
larities in their recent medical histo- 
ries. Both were obese alcoholics and 
had been receiving intensive outpa- 
tient psychiatrie treatment and medi- 
cation with disulfiram for more than 
six months. Abstinence from alcohol 
was achieved, but major new psycho- 
logic problems had emerged and the 
obesity eontinued. During the two 


weeks prior to admission to the hospi- 


tal, each patient had undertaken, with 
their physicians’ concurrence, a “crash 
diet” consisting of little besides water 
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Transfer Fastor in Guillain-Barré 
Sendiome ——— 


Ta the Eliter Transfer factor (TF) 
imprcves cellaar immunity! and is 
fw in treating wiral illnesses. We 
sper: the case-of a patient with Guil- 

arre syperome that was treated 














a d: | nausea, vomiting, 
w ders ar - Dee 3 a 977. On Dec 10, he 


Ai site satire Eo 
ptem Spe Se RT 


% T Cells 
(E-Rosettes) PHA 


experienced cramps and weakness in his 
legs. During the following week, he noticed 
numbness and weakness in all four limbs. 
He needed help to stand and could not walk 
alone. The spinal fluid protein level was 
increased (123 mg/dL), with normal chlo- 
ride and glucose levels. There were no cells. 
Blood glucose and BUN levels, a chest 
roentgenogram, and a cholecystogram 
were normal, as were the results of a 
VDRL test and a gastrointestinal x-ray 
film series. À diagnosis of Guillain-Barré 
syndrome was made. 

He was given a total of five injections of 
methylprednisolone sodium succinate in 
80-mg doses administered intramuscularly 
every other day, but his condition deterio- 
rated. On Jan 8, 1978, he was seen at the 
Wadley Institutes of Molecular Medicine. 
There was no history of vaccination during 
the preceding five years. He had managed 
a patient with Guillain-Barré syndrome 
three weeks prior to his own illness. Exam- 
ination showed sensory and motor loss and 
absent tendon reflexes in all four extremi- 
ties. Serum immunoglobulin levels were 
normal except for an elevated IgE level 
(575 units/mL). The number of E- 
rosette-forming T cells was low (Table). 
The response to T-cell mitogens was also 
low. The effeet of TF on E-rosettes was 
tested in vitro, as described in a previous 
publication.” E-rosette formation increased 
from 46% to 609. after the addition of TF to 
the lymphocytes in vitro. 

The patient was given TF (after 
informed consent) in doses of 10 units/sq 
m of body surface area administered intra- 
muscularly at three-day intervals during 
the first week and once a week thereafter, 
for a total of six doses. One unit of TF is 
obtained from 10* lymphocytes. T-cell func- 
tions improved during the TF treatment 
(Table). Rapid clinical recovery occurred 
while the patient was receiving TF. He 
stood with a walker during the first week, 
walked with a cane during the second 
week, and walked unaided during the third 
week of TF treatment. Sensory loss also 
disappeared, and by the fourth week there 
was no neurologic deficit. During the sixth 
week he performed surgery. 


Comment.—Guillain-Barré syn- 
drome can follow viral illnesses. Intact 
cellular immune responses and the 
production of interferon are impor- 
tant in eliminating viral illnesses. In 
our patient, the impaired T-cell func- 
tions became normal with TF. This 
may have helped in the recovery. 
Transfer factor has been shown to 
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induce interferon.** The possible role . 


of interferon induction by TF is, 
therefore, of definite investigative 
interest in patients with Guillain- 
Barré syndrome. We do not assert 
that TF treatmert led to the recovery 
in this patient. The present report is 
intended to stimulate investigation 
with TF in Guillain-Barré syndrome. 

AMANULLAH KHAN, MD, PRD 

J. M. HILL, MD 

S. Pica, MD 

AL ANTONETTI 

Department of Immunotherapy 

Wadley Institutes of Molecular Medicine 

9000 Harry Hines Blvd 

Dallas, TX 75235 
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Stiff-man Syndrome and 
Emphysema 


To the Editor.-Early manifestations 
of stiff-man syndrome are likely to be 
seen by neurologists. The ultimate 
fate of such patients has received 
little attention in the literature. How- 
ever, all six of the reported autopsies, 
and two others I have obtained, 
ascribe death to respiratory failure. 
In the past 26 years, I have followed 
up four cases to deatk (one I called 
chronic tetanus) and am watching the 
clinical status decline in six more. It 
has been my experienee, and this is 
supported by the literature, that the 
management of the ult:mate miseries 
of these patients is transferred to 
respiratory specialists cr psychiatrists 
or both. My occasional continuing 
involvement has been in the role of a 
stubbornly curious, but not very help- 
ful, scorekeeper. | 
The literature of pulmonary func- 
tion studies acknowledges shortcom- 
ings in the measurement of defects of 
"total respiratory apparatus" when 
chest-wall mobility and lack of museu- 
lar relaxation interfere with the eval- 
uation of "subjeetive" dyspnea. In 
practice, when I i crdered pulmo- 
nary function stvdies in patients with 
the stiff-man syndrome, the report 
indieated that tae subject failed to 
relax to the degree necessary to vali- 
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date conclusions. 

The precursors of emphysema are 
well known. On the contrary, patients 
with stifffman syndrome proudly re- 
call unusual strength and athletic 
propensities. The lore of gymnasiums 
with respect to muscle-bound states 
suggests that the syndrome has long 
been recognized in athletes particular- 
ly. I submit that the disease inevitably 
progresses to respiratory failure, 
usually labeled emphysema, and that 
for that reason, the fundamental 
neuromuscular defect is insufficiently 
recognized and studied by neurophys- 
iologists. 

J. ROBERT CAMPBELL, MD 
Tampa Neuropsychiatric Clinic 


1425 S Howard Ave 
Tampa, FL 33606 


Multicentric Glioma: 
A Diagnostic Problem 


To the Editor.— Multiple intracerebral 
masses demonstrated by arteriog- 
raphy, radionuclide scan, or computer- 
ized tomography (CT) are often con- 
sidered to be metastatic lesions. We 
report the case of a woman with a 
breast mass where CT demonstrated 
two separate lesions that were pri- 
mary multicentric gliomas. 


Report of a Case.— A 56-year-old woman 
was admitted to the University Hospital of 
Jacksonville, Fla, shortly after two epi- 
sodes of weakness and paresthesias of the 
left arm and leg. Examination revealed 
only a mass in the right breast. The results 
of a neurologic examination were normal. 
A CT showed two separate, low-density 
cerebral lesions that were enhanced by 
contrast. A presumptive diagnosis of 
metastatic carcinoma was made. A biopsy 
specimen of the breast mass showed fibro- 
cystic disease. An extensive search for a 
primary neoplasm was negative. The CSF 
protein concentration was 150 mg/dL, and 
the CSF glucose level and cell count were 
normal. Cultures were negative, and the 
results of a cytologic examination were 
normal. Arteriography confirmed the CT 
findings. In view of the negative results 
from our studies and the absence of infec- 
tion, the possibility of multicentric glioma 


Coronal section of formaldehyde-fixed 
brain showing lesions in right cerebrum. 
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was considered. The patient refused opera- 
tion. Progressive signs of right cerebral 
dysfunction developed, and she died three 
months later. A general autopsy showed no 
outstanding abnormality. There were two 
large, well-cireumscribed separate masses 
in the right cerebrum (Figure). Histologic 
findings were typieal for glioblastoma 
multiforme. 

Comment.— Computerized tomogra- 
phy is capable of detecting cerebral 
masses with great reliability and is 
helpful in predicting the histologic 
type of neoplasm.'* The presence of 
multiple mass lesions is considered 
strong evidence for a metastatic 
process; however, multiple primary 
cerebral neoplasms do occur. Multi- 
centric glioma is uncommon but 
accounts for 2.59? of all gliomas. We 
caution against the assumption that 
multiple mass lesions seen on CT 
necessarily indicate metastatic dis- 
ease. 

Louis S. Russo, Jr, MD 
Department of Neurology 


University Hospital of Jacksonville 
Jacksonville, FL 32209 


1. Baker HJ Jr, Campbell JK, Houser OW, et 
al: Early experience with the EMI scanner for the 
study of the brain. Radiology 116:327-333, 1975. 

2. New PFS, Scott WR, Schnur JA, et al: 
Computed tomography with the EMI scanner in 
the diagnosis of primary and metastatic intra- 
cranial neoplasms. Radiology 114:75-87, 1975. 

3. Batzdorf U, Malamud N: The problem of 
multicentric gliomas. J Neurosurg 20:122-136, 
1963. 


Sydenham’s Chorea and Epileptic 
Seizures 


To the Editor.—I would like to express 
my sincere and serious doubts about 
the implications of the report suggest- 
ing a significant association between 
Sydenham’s chorea and epileptic sei- 
zures (Arch Neurol 35:382-385, 1978). I 
would agree completely with the 
authors’ opening statement, “The ob- 
servation of convulsion during Syden- 
ham’s chorea has not been well docu- 
mented.” The authors describe two 
choreic children who exhibited epi- 
sodic behavioral abnormalities during 
the course of chorea in conjunction 
with EEG abnormalities and conclude 
that the patients had “complex partial 
seizures.” 

I am not convinced of their conclu- 
sions for several reasons. In any large 
series of patients with rheumatic 
chorea, one can expect to see emotion- 
al, behavioral, and mental aberrations 
that range from acute emotional labil- 
ity to overt psychosis. This is well 
documented. furthermore, one would 
be hard put to differentiate the motor 
component of a complex partial 
seizure from the wild and variable 
movements commonly seen in rheu- 
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matic chorea. Similarly, a wide range 
of EEG abnormalities can be sen, 
usually varying degrees of Ae 
ground slowing reflecting a diffuse 
encephalopathy, presumably second- 
ary to the rheumatic vasculitis. The 
EEG abnormalities in five of the 17 
reported cases that are more difficult 
to reconcile are the “sharp epileptic 
spikes.” To be fair, the authors are 
careful to point out in their discussion 
that these findings might be unre- 
lated to Sydenham’s chorea. One can 
expect to see such discharges in about 
2% of a normal control population. 

In summary, my message to the 
ARCHIVES’ readership is to regard the 
reported association with a modest 
amount of doubt. 

PATRICK F. Bray, MD 
University of Utah 


College cf Medicine 
Salt Lake City, UT 84132 


In Reply.—Dr Bray’s comments are 
well taken but his queries are, in fact, 
already answered in the “Comment” 
section of our report. One point that 
we would like to make is that midtem- 
poral Sylvian spikes can be seen in 
1.5% to 2% of normal children, but the 
EEGs with multifocal spikes and spike 
and slow wave complexes seen in our 
patients with Sydenham’s chorea 
were quite different. These abnormal- 
ities were never described in normal 
controls. They were seen in five of 28 
(more than 18%) of our patients and 
were much too excessive and much too 
frequent to be expected in any normal 
population. The original EEG tracings 
were reviewed by at least four quali- 
fied electroencephalographers, who all 
agreed that the epileptiform eleetrical 
discharges were indeed abnormal. 
The main purpose of our report was 
to bring to attention a pessible rela- 
tionship between seizures, be they 
clinieal or electrical, and Sydenham's 
chorea. We would expect that other 
researchers (like Dr Bray) would 
review and present their own data. 
We agree in our report that the occur- 
rence of seizures during Sydenham's 
chorea may be rare, subtle, and conse- 
quently missed, due to the predomi- 
nant movement disorder. We were 
also impressed with the fact that even 
a 30-minute EEG detected such exces- 
sive amount of epileptiform activity. 
LAWRENCE T. CH'IEN, MD 
AGLAE N. ECONOMIDES, MD 
Department of Pediatrics 
The Univers ty of Tennessee 
Center for Health Sciences 
848 Adams Ave 
Memphis, TN $8146 
HELIO LEMM!, MD 
Neurophysio ogy Laboratory 
Baptist Memorial Hospital 
Memphis, TN $8146 
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Tomography : ang &uatomical Sections, by Robert 
H. Pierre, Michael W. ainen, and James F. 
Boema, 148 : pp, avit illus. $6.50, Bethesda, Md, 
UE Dest of Heaath, Ecceation, and Welfare, 
1978. 
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Smith, Wolf, McMenemey, or Black- 


wood, and phot tographs by Haymaker, 
Russell, Bischoff, Bertrand, Lher- 
mitte, Minkowski, Earle, Weil, Chris- 
tensen, and Seitelberger, give an 
insight into the personalities behind 
the names that makes them more than 
eponyms. Of additional interest, de- 
seriptions of banquet arrangements, 
records of menus, toasts and re- 
sponses, round-table discussions, and 
special recognition of participants and 
visiting dignitaries give a feeling for 
the atmosphere and mood of the meet- 
ings as they oecurred over the span of 
20 years. 

Portions of the records, for exam- 
ple, financial reports or constitutional 
development, make for more tedious 
perusal. But a significant collection of 
presidential addresses and full list- 
ings of programs, papers, symposia, 
authors, and diseussants make this 
publication a unique, complete re- 
source for studying many of the 
people and the ideas that have shaped 
and distinguished neuropathology. 

WiLEIAM O. WHETSELL, Jg, MD 

Departments of Pathology (Neuro- 
pathology) and Neurology 

Mt Sinai School of Medicine 

City University of New York 

New York, NY 10029 


The Septal Nuclei, voi 20, Advances in Behavioral 
Biology, edited by. J. F. DeFrance, 539 pp, with 


illus, $38.50, New York, Plenum Press, 1976. 


This long-awaited book is volume 20 
of the Advances in Behavioral Biology 
series, and represents a partial compi- 
lation of the presentations given at 
the International Symposium on the 
Septal Nuclei at Wayne State Univer- 
sity, Detroit, in 1974. The editor has 
arranged the chapters under four 
major headings—anatomy, physiology 
and pathology, endocrinology, and 
behavior. There are many excellent 
contributions in each section, and 
most represent original research by 
the authors. 

As might be expected with a long 
publication delay, much of the materi- 
al has been published already in peri- 
odicals. However, unlike many books 
of this variety, numerous chapters, 
such as those dealing with develop- 
ment, endoerinology, blood supply, 
and axonal connections, will have 
enduring value. Other chapters deal- 
ing with new and more dynamic areas 
are of contemporary value, but may 
represent only temporary mileposts 
and not endure as definitive sources 
of information. 

The style of the book is one of its 
least redeeming features. Although all 
chapters are earefully balanced with a 
similar text-figure ratio and are well 


written and edited, they resemble 
research reports and contain rather 
sparse narrative for introductory and 
diseussion passages. Combined with 
the fact that section prefaces and 
summaries are nct provided, continui- 
ty and perspective with regard to 
issues are easily .ost. 

All considered however, this vol- 
ume is a unique source of information 
on this poorly understood region of 
the telencephalor. and contains infor- 
mation valuable for the generalist as 
well as the specia ist. Hopefully, it will 
attraet the interest of clinicians to an 
area of the brain tha:, when lesioned 
or stimulated in rodents and carni- 
vores, produces truly dramatic altera- 
tions in behavior. ! 

Gary W., Vax Hoesen, PuD 
Lepartments of Anatomy 
and Neurology 
University of Iowa 
Hospitals and Clinies 
lowa City, LA 52242... 


Neuro-otological Examination, by T. Uemura, J. 
Suzuki, J. Hozawa, ei al, 74 pp, $39.50, Balti- 
more, University Par« Press, 1977. 

This relatively brief volume concen- 
trates mainly on clinical vestibular 
function tests and examines virtually 
every possible vestibular test that 
could have any c.inically useful value. 
The importance of history taking is 
touched on, and there is a brief section 
on the neurologic examination. Only a 
few pages are devoted to auditory 
testing. The majority of the volume is 
given over to equilibrium function 
tests. The importance cf x-ray studies 
and their interpretaticn are included 
in a brief section. Perhaps the most 
interesting and useful part of the text 
is at the end—a series of ease studies 
of approximately a dozen vestibular 
diseases in whic. the typical history, 
physical findings, anc test results are 
presented. The volume is of partieular 
interest to the practicing otolaryngol- 
ogist and resident, but would be of 
solid reference value to the neurosur- 
geon and particularly the neurolo- 
gist. 

Brian F. McCasg, MD E 
Department of Otolaryngology 

and Maxilofacial Surgery 
University of Iowa Hospitals 
lowa City, 1A 52242 


Audio-vestibular System ard Facial Nerve, vol 22, 
Advances in Ote-Rhno-Laryagology. edited by 
W. J. Oosterveld, 219 pp, 119 illus, $24.75, Basel, 
Switzerland, S Karger, 1977. 

This is the 22nd volume in the 
Advances in Oto-Rhino-Laryngology 
series edited by C. R. Pfaltz. It 
consists of the transactions of a meet- 
ing to honor L. B. W. Jongkees on the 
occasion of his retirement, The 
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interest and contributions over the 
past 50 years, namely the audio-vesti- 
bular system and the facial nerve. The 
contributors are for the most part 
Europeans, but each article is in 
English. Most of the authors are 
distinguished researchers and clini- 
cians working in a highly specialized 
area. All of the reports are well writ- 
ten and well documented. 

The volume is of principal interest 
to clinical and basic researchers in 
otolaryngology and the communica- 
tive disorders. A number of the 
reports would be of sufficient interest 
to neurophysiologists, neurologists, 
and neurosurgeons that this volume 
would be a worthwhile addition to 
their libraries. 

Brian F. McCase, MD 
Department of Otolaryngology 
and Maxillofacial Surgery 

University of Iowa Hospitals 
Iowa City, IA 52242 


Electrodiagnosis: A Handbook for Neurologists, 
by Mario P. Smorto, and John V. Basmajian, 163 
pp, with illus, $16.95, Hagerstown, Md, Harper & 
Row, 1977. 

The book is divided into 13 chapters 
covering fundamental techniques of 
electromyography (EMG) and nerve 
conduction studies. Specifie disease 
entities described include spinal mus- 
cular atrophy, peripheral neuropathy, 
myopathy, polymyositis and dermato- 
myositis, myotonia, disorders of neu- 
romuscular transmission, facial nerve 
dysfunction, and motor disturbances 
of cerebral origin. Each chapter is well 
organized and contains useful electro- 
physiologieal information. In addition 
to the data on electrodiagnosis, suc- 
cinct clinical descriptions of many 
neurological entities are provided. 

. There are a few shortcomings. The 

descriptions of peripheral neuropa- 
thies appear before the sections on 
technique and interpretation of nerve 
conduction studies. Chapters 6 and 7, 
which deal with myopathies and myo- 
sitis, are abbreviated to ten pages, of 
which at least five are used for illus- 
trations; this discussion is much too 
brief for an EMG book of 168 pages. 
References in this book are extensive 
but nondiscriminative, and viewpoints 
that are not generally accepted are 
sometimes quoted. Only a limited 
number of articles published after 
1970 are ineluded, other than those of 
the authors. 

Overall, the book provides an ade- 
quate introductory text for neurolo- 
gists interested in clinical electrodiag- 
nosis. The addition of clinical data 
helps to bring into focus the clinical 
applieation of electrophysiology in 
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reports are all in the area of his special 


neurology. The descriptions are clear 


and concise. The illustrations are 
effective, although some are identical 
to those used in the authors' previous 
books, Muscie Alive and Clinical Elec- 
troneurograghy. The book is moder- 
ately priced. It is recommended for 
those wishing to review electrodiag- 
nostic techniques available for clini- 
cians dealing with neuromuscular dis- 
orders. 





Jes Kimura, MD 
Department of Neurology 
University of lowa Hospitals 
lows City, IA 52240 


Asymmetrical Function of the Brain, edited by 
Marcel Kinsbourne, 551 pp, 66 illus, $29.95, New 
York, Cambridge University Press, 1978. 

This book consists of 15 chapters 
devoted to diverse aspects of hemi- 
spheric cerebral dominance. As is 
typical of multiauthored efforts, the 
contributions vary in quality and 
importance. But this book exhibits a 
wider variation than usual Some 
chapters are obvious potboilers or 
hopelessly outdated. Other chapters 
provide thoughtful and informative 
summaries of their topics. Among the 
latter are De Renzi’s account of 
spatial disorders in relation to hemi- 
spheric functional asymmetry, Car- 
mon’s discussion of temporal and 
spatial factors in visual perception, 
and the comprehensive review of sex 
differences in spatial ability by Lau- 
ren Harris. Readers with historical 
interests will welcome J. D. Molloy’s 
presentation of the passages on later- 
al sensory asymmetry in E. H. 
Weber's classic monograph on touch, 
published in 1834, and they will also be 
pleased to learn that Helen Ross is 
preparing ar English translation of 
it. 

ARTHUR L. Benton, PHD 
Department of Neurology 
College of Medicine 
University of Ilowa Hospitals 
Iowa City, IA 52242 


Biofeedback and Behavior, edited by Jackson 
Beatty and Heiner Legewie, 531 pp, with illus, 
$37.50, New York, Plenum Press, 1976. 

This book contains a collection of 
papers presented at a NATO sympo- 
sium on biofeedback that was held in 
1976 at the Max Planck Institute fiir 
Psychiatrie in Munich, Germany. 
There is a droad sampling of the 
research activity being carried out in 
the world's leading biofeedback labo- 
ratories. Most ef the papers are 
presented within a psychological-clini- 
cal framework in accordance with the 
history of this field. The issues receiv- 
ing most attention are as follows: the 
effectiveness of biofeedback proce- 


dures in modifying psvchophys ologi- 






cal systems and psychophysiolggie 
states such as anxiety, arousal, refaxa- 
tion, and vigilance; differentiatioti 
between the specific and nonspecific 
consequences of successful biofeed- 
baek training; analysis of component 
aspects of biofeedback procedures 
with regard to outcome, eg, the effect 
of the setting conditions and method 
of providing the physiologie feedback; 
and discussions of the applicability of 
various learning theory models to 
biofeedback results. The response sys- 
tems discussed include electromyogra- 
phy, electroeneephalography, blood 
pressure, and heart rate. Clinieal stud- 
ies and summaries of works dealing 
with headache, hypertersion, cardiac 
disease, epilepsy, anxiety states, and 
neuromuscular disorders are pre- 
sented. 

As might be surmised from the 
source of these papers, the material is 
primarily directed toward persons 
interested in biofeedback research or 
those who may wish to employ a 
biofeedback paradigm fo» the study of 
other psychophysielogie questions. 
The tenor of the reports is that, for 
many therapeutie goals, biofeedback 
does not meet the criterion of specific 
symptom control. Apparently, the ear- 
ly case reports tended to overstate 
what could be expected from and 
attributed to learning to modify "in- 
voluntary" responses via biofeedback. 
Even where feedback-specific re- 
sponses remain a viable, though 
unproved, hypothesis to explain favor- 
able outcomes, such as in the physical 
retraining of chronically  paretie 
limbs, other methods not requiring 
biofeedback equipment may achieve 
equally favorable results. Pragmati- 
cally, biofeedback in combination with 
psychologic therapies (primarily re- 
laxation training) does seem to 
achieve a measure of extra potency 
for patients with psychosomatic disor- 
ders. 

The reader will find that the 
concept of biofeedback as a highly 
signifieant advancement in psycho- 
logical medicine is not sustained by 
these reports. However, its continued 
use in the context 0? controlled 
research is supported. For physicians 
and psychologists engaged in compre- 
hensive treatment programs thet in- 
clude behavioral approaches, this book 
provides a fairly comprekensive over- 
view of the current status of biofeed- 
back. 

K. DE S. HAMSHER, PHD 

Department of Neurolegy 

University of Iowa Hospitals 
and Clinics 

Iowa City, IA 52242 
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CALENDAR OF MEETINGS 


Irternaticnal Symposium on Multidiseiplinary Aspects of 
Brain Tumor Therapy, Lake Garda, Brescia, Italy 
Tse annual congress of the Argentine Neurosurgical Asso- 


and Envirenmental Neurology 


-Esropean Society for Stereotactic and Functional Neurosur- 


June 
B .ei.tion, Santa Fé, Argentina 
E Tie. Third Industrial 
1 Cengress, Prague, Czechoslovakia 


gery, Paris | 





dix 





Symposiuri on Contemporary Clinical Neurology, Vander- 
University School of Medicine, Palmetto Dunes Hyatt 


E m E | i 1 Resort, Hilton Head Island, SC 





Ti 








Incernational Congress of Sleep Research, Tokyo 

Sacellite meeting on neural peptides, the International 
Sosiety for Neurochemistry, Brescia, Italy 

Tre seventh meeting of the International Society for Neuro- 
ch: «mistry, Jerusalem 

ual meeting of the American Eleetroencephalographie 


wer. Marriott Hotel, Atlanta 





In:ernational. Symposium on Cerebral Circulation, Paul 


Sasatier University, Toulouse, France 








Oct E 
i : Loais 





Hazel, St Louis 


T diagnosis, 


Insernational Congress of Neurotoxieology, Villa Ponti, 
Bir mo Superfore, Varese, Italy 
Furton Soc symposium on neuropeptides in the brain, St 


Th» Amerizan Neurological Association, Chase Park Plaza 
E : | American Association of Electromyography and Electro- 


New Orleans 
cual meeting of the Congress of Neurological Surgeons, 


Cae sar's Palace, Las Vegas 








Ànaual meeting and special course, Southern EEG Society, 
Moateleone Hotel, New Orleans 


Nov ista Latin American Congress of Neurosurgery, Buenos 
Aires. 
po Second International Child Neurology Congress, Sydney, 
Australia 


anterrational Sympo- 








"H , smpesium will be held at 
the Pala: ze le! Congressi from Sept 











30-Oet - & 2879. Firemze, Italy. For 
informa on con. act cr R. Canger, 
Studio MG.2. Piazza €. Ambrogio 16, 


20125 Mi AR: Ital. 











Courseän 


rman —À course 
in neurosone xor 


ensored by the 
r üroogy, Memorial 
“4 ancer Center will be 
r9, andi will include a 
odew af eonventional 
a et rods of diagnos- 





| = 1979 


ing and treating patients with cancer 
that involves the nervous system. 
Neurological complications of sys- 
temic cancer including pain and 
primary nervous system tumors will 
be discussed. Category 1 AMA credit: 
20 hours. For information contact Dr 
Jerome B. Posner, MSKCC, 1275 York 
Ave, New York, NY 10020. 


Southern EEG Society.—The annual 
meeting will be held at the Monte- 
leone Hotel, New Orleans, Oct 25-27. 
Abstracts should be mailed to Mary 


Andriola, MD, 1011 Jeffords St, Clear- 
water, FL 33516 by Aug 15. This 
year's subject for course will be "EEG 
and Computer." 

For information contact TIR 
T. Ch'ien, St Jude Children's Researeh _ 
Hospital, 332 N Lauderdale, Memphis, 
TN 38101. | 


Stroke Conference.—The 5th Inter- 
national Joint Conference on Stroke 
and Cerebral Circulation will be heid 
Feb 21-28, 1980, at Disney World in 
Florida. Deadline for abstracts is Aug 
31, 1979. Robert G. Siekert, MD, and J. 
Donald Easton, MD, are cochairmen. 
For information contact Postgrad- 
uate Programs, American Heart Asso- 
ciation, 7320 Greenville Ave, Dallas, 
TX 75231. 


UT Neurologist to Represent United. 
States at International Meeting.—Dr 
Roger Rosenberg, chairman of neuroi- 
ogy at The University of Texas South- 
western Medical School at Dallas, has. 
been invited by the Office of Science 
and Technology to represent the - 


United States at the International 


Neuroscience Meeting, Aug 28-31 at- 


the University of Patras, Greece. He. — 


will lecture on "Glia-Neuronal Reeip- | 
rocal Genetic Regulation." | 


The Second Venezuelan Congress of l 


Neurosciences, —The second Venezue- 


lan Congress of Neurosciences will be - 
held in Maracaibo, Venezuela, from 
March 16-20, 1980. The meeting will 
address clinical and investigative as- 
pects of CNS trauma and there will be 


simultaneous English-Spanish/Span- 


ish-English translations. For informa- . 
tion contact Dr Jose R. Guzman, 


Department of Neurosurgery, Hospi- - l 


tal Coromoto, Maracaibo, Venezuela. 


The American Academy of Neurologi- . : 


cal Surgery Annual Meeting.—The — 
meeting will be held in Memphis, Nov- 
1-10, 1979. For information contact. 

the secretary, Phanor L. Perot, Jr, 
MD, 171 Ashley Ave, Charleston, SC. - 
29403. EN 


Notes From NINCDS | 
National Research Service Awards.— 
The NINCDS has made 12 National 
Research Service Awards for Institu- 
tional Grants (training grants). The 
awards will support the following 
programs: 


Cerebrovascular Disease: Fred Plum, 
Cornell University Medical College. 

CNS Regeneration: Bernice Grafstein, 
Cornell University Medical College, John 
Nicholls, Stanford University School of 
Medicine. | 

Chemical Senses: Morley Kare, Monell 
Chemical Senses Center, University of 
Pennsylvania. 

Clinical Investigation: Lewis Rowland, 
College of Physicians and Surgeons, 
Columbia University; Arthur Ward, Uni- 


|. versity of Washington. 


Neuroanatomy: Alan Peters, Boston 
University School of Medicine. 


Neurobiology: Michael Gershon, College 


> of Physicians and Surgeons, Columbia 


University. 

Neuroepidemiology: Roger Detels, Uni- 
versity of California, Los Angeles. 

Neurophysiology: A. Robert Martin, Uni- 
versity of Colorado Medical Center. 

Neurovirology and | Neuroimmwunology: 
Leslie Weiner, University of Southern 
California. 

Speech Perception: David Pisoni, Indiana 
University. 


For the period July 1, 1979, through 


.. June 30, 1980, these 12 programs will 


provide stipend support for four 
predoctoral trainees and 27 postdoc- 
toral trainees. 

Applieations for NRSA training 
grants beginning July 1, 1980, are due 
by June 1, 1979. Application kits can 
be obtained from Raymond Summers, 
PhD, Assistant Director for Manpow- 
er Programs, NINCDS, Federal Build- 
ing, Bethesda, MD 20014. 
| Teacher Investigator Development 
_. Awards.—In fiscal year 1978, NINCDS 
gave 37 Teacher Investigator Devel- 
opment Awards (TIDAs), of which 15 
were new. The TIDAs program's aim 
is to prepare future teacher-investiga- 
tors in the neurological and communi- 
cative clinical disciplines. 

Teacher Investigator Development 
Awards provide grantee institutions 
<- with support of up to $30,000 of the 

"base salary, a proportionate share of 

fringe benefits, a $4,000 annual 
research allowance, and 8% of the total 
. award for indirect costs. Awards are 
for one year, with four additional 
years of committed support. 

Of the 45 awardees, 12 work in the 
area of communieative disorders. Of 
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seven have MD degrees, and one has 
another degree. Twenty-seven award- 
ees work in the area of neurological 
disorders and of these, two have PhD 
degrees, 24 have MD degrees, and one 
has a PhD-MD degree. Six awardees 
work in the area of stroke and trauma, 
of these five have MD degrees and one 
has an MD-PhD degree. 

New Assay Standards for Antiepilepsy 
Drugs.— The National Bureau of Stan- 
dards (NBS) has announced availabili- 
ty of standard reference material 
(SRM 900) certified for concentrations 
of four antiepileptic drugs: phenytoin 
(diphenylhydantein), ethosuximide, 
phenobarbital, and primidone. The 
NINCDS collaborated with and sup- 
ported NBS in developing the materi- 
al. 

The SRM 900, Antiepilepsy Drug 
Level Assay Standard, is issued as a 
set of four vials for $104. Contact the 
Office of Standard Reference Materi- 
als, Room B311, Chemistry Building, 
National Bureau of Standards, Wash- 
ington, DC 20234. 

New Publications.—Multiple Sclero- 
sis—Hope Through Research, a 
pamphlet for the layman, briefly 
describes the disease, treatment, and 
research. “Essential (Benign) Trem- 
or” is a new four-page fact sheet 
answering questions most commonly 
asked by patients. Plan for Nation- 
wide Action on Epilepsy: summary 
with Recommendations is a booklet 
summarizing the four-volume report 
of the Commission for the Control of 
Epilepsy and Its Consequences. The 
three publications are available in 
small quantities from the Office of 
Scientific and Health Reports, 
NINCDS, Bldg 31, Room 8-A-06, NIH, 
Bethesda, MD 20014. 

International Peptide Symposium.— 
The Intramural Program of the 
NINCDS will sponsor an Internation- 
al Symposium, entitled "The Role of 
Peptides in Neuronal Function," May 
1 to 9, 1979, at the National Institutes 
of Health (NIH), Bethesda, Md. The 
first day will include presentations on 
the anatomy and physiology and 
peptidergic neurons as well as on the 
synthesis and secretion of peptides. 
The second day will begin with a 
discussion of peptide-mediated com- 
munication in the nervous system, 
followed by reviews of the neurobiolo- 
gy of specifie peptides, including 
angiotensin, neurotensin, somatosta- 





tin, substance P, vasoactive intestinal 


peptide, luteinizing hormone-ggieas- 
ing hormone, thyrotropin-re.easigg 
hormone, olfactory system peptide, 
bag cell hormone, and neurodepress- 
ing hormone. The final day will be 
devoted to the pharmacology, physiol- 
ogy, and potential clinical app ication 
of opioid peptides. Contact Dr Jeffery 
Barker or Dr Thomas Smith, Eldg 36, 
Room 2C02, NIH, 3000 Rockville Pike, 
Bethesda, MD 20014; telephore (301) 
496-2414. 


Spinal Cord Injury Program Project.— 
The NINCDS has awarded a $2 


million, five-year grant to the Univer- 


sity of North Carolina for a new 
program-projeet entitled "Recovery 
and Regeneration After Spinal Neu- 
ron Injury.” Dr Edward E. Perl, 
Department of Physiology, Universi- 
ty of North Carolina, :s the principal 
investigator. Dr Perls group will 
study (1) the relation of behavioral 
recovery to the pattern of regenera- 
tion of descending neurones after 
spinal cord section; (Zi synaptic reor- 
ganization in sensory systems after 
cordotomy; (3) certral eonsequenees of 
peripheral sensory fiber injury; (4) the 
consequences for urinary Junction 
after section of renal nerves; and (5) 
biochemical alterations in regenerat- 
ing injury nerve übers. The research, 
all of which will use animal models, is 
of potential importance to more than - 
150,000 people in this country who are 
paralyzed because of spinal cord i inju- 
ries. 


NINCDS Budget.—A fiscal year 1979 
appropriation of $2)5 milion for 
NINCDS was previded in the Labor- 
HEW appropriation bill signed by 
President Carter on Oct 18, 1978. 
Training programs, which were not 
included in this appropriation, are 
being funded under a congressional 
joint resolution that allows continua- 
tion at the 1978 level of $7,322,000. The 
total will be distributed as follows: for 
the Communicative Disorders Pro- 
gram, $29,380,000; for the Neurologi- 
cal Disorders Program, $69,498,000; 
for the Stroke and Nervous System 
Trauma Program, $32,045,009; for the 
Fundamental Neurosciences Pro- 
gram, $29,599,000: for the Intramural 
Research Program, $38,076,000; for 
the Program Direction and Adminis- 
tration, Grants and Contracts, 
$13,724,000; thus giving a total of 
$212,322,000. 
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NOISE ELL whe"aTlO." 
IN EVOKED POTENTIAL 
SYSTEMS 














E -oked petential instruments generate very potential instruments. Artifacts created by the 
high-voltage, aigh-frequency signals (e.g., digital instrument's digital system (Fig. 2) cause problems 
puises CT deflection signals, stimulus pulses) in because the digital system generates many very 
close proximity to the very low-voltage signal from high-frequency transients (particularly at sweep 
the paient. Taerefore, designing a “noise-free” onset) which are time-locked to the average. In 
evoked peterrial imstrument presents a challenge to auditory evoked potential recording, earspeaker 
the engineer. artifacts also create problems (Fig. 3), Eecause the 

Figs. 2 and 3 illustrate two particularly trouble- ` earspeaker is an excellent electromagnetic radictor 
some *ypes of noise interference in evoked located close to the patient electrodes. 


DIGITAL SYSTEM EARSPEAKER 
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Figure 1. Auc ory Dreinstem response (ABR) Figure 2. Same os Figure 1, except a ground-loop Figure 3. Same os Figure 1, except the earspeaker 
recorded from werte» (imsilatera’ earlobe reference). was created in the digrtal-system shield ground (a shield ground lead was routed to -ommon ground 
Each trace 5 a separat average of 1,000 responses. defect commonly encountered in evoked potential through instrument chass s rather han directly. Click 
Upward de*'ecr 7n represents vertex positivity. The 80 systems). The ABR is now superimposed on a large artifact radiated from earspeoker cppears os a negctive 
dB HL clieksstimuus weedelivesed by an electrostati- artifact which appears as a sharp negative deflection at spike at stimulus onset. The trailing edge of this spike 
cally - clectromacmetica iy, shielded headset. The click the beginning of the average followed by a slow return distorts the first ABR wave. 
was deloyes tw- miliisaconds from the average onset. to baseline. Also, very high frequency digital-system 


noise appears on the trace as "hash". 


To minimize noise interference in the Life-Tech 
8000 series eveked potential instruments, we 
incorperatsd extensive internal electrostatic and 
eleciromagnet= shielding and decoupled all 
interna power supplies to prevent them from 
becoming ncisz-conducting pathways. We also 
care*ul y pre-p anned the chassis layout to 
max mally separate high- and low-voltage sources 
anc to mc«e d! ground peths as short as possible. 
We alse desigred the shield ground circuits to 
separate the geund paths for the digital and the 
low-\evel analeg subsystems. Also, we installed 
pulse-smeathira ferrite beads at critical points on 
the digtabsystem circuit boards. 

We take corsiderable pride in the high quality of 
our 8000 series evoked potential instruments. We 
think they are ;nsurpassed in their ability to deliver 


noise-frse seco-dings, not only under ideal laboratory E 

cond tions bu: eiso in such demanding | Life-Iech 

environments cs the out-patient clinic and the 

hentia aiun. Instruments, Inc. 


BOX 36221 - HOUSTON. TEXAS 77036 - (713) 783-690 
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analgesic plus sedative 


HORIN 


TABLETS/CAPSULES containing Sandoptal^ (butalbital) (Warning: May be habit forming) 
90 mg; aspirin, U.S.P., 200 mg; phenacetin, 130 mg; caffeine, U.S.P., 40 mg. 


helps relax the patient 
as It relleves the pain 


Tension headache usually results from prolonged contraction of the neck and head 
muscles in response to continuous stress. Usually these headaches begin in the 
posterior neck area and radiate to adjacent parts of the head. Sustained muscle con- 
traction brings pain, tenderness, and other localized sensations. Arteries of the scalp 
muscles constrict in response to noxious stimuli. The resulting ischemia also appears 
to be a source of pain. Such changes stimulate nearby end-organs, initiating nerve 
impulses to the central nervous system. Fiorinal tablets or capsules, with their com- 
bination of effective analgesics and short- to intermediate-acting barbiturate, often 
help relieve the pain of tension headache. 

©1978 Sandoz. Inc. 
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l. tight, steady 
head pain 


2. cramo-like 
aches in meck 


r4 tenderness in 
neck area 


A neck rigidity 


5. elevation of 
shoulders 


6. limited or 
painful motion 
of jaws 
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Contraindications: Hypersensitivity to aspirin, phenacetin, caffeine, or 
barbiturates; porphyria. 

Warnings: Drug Dependency — Prolonged use of bartiturates can 
produce drug dependence, characterized by psychic dependence, and 
less frequently, physical dependence and tolerance. The abuse liability of 
Fiorinal is similar to that of other barbiturate-containing drug combina- 
tions. Prescribe cautiously for patients with known propensity tor taking 
excessive quantities of drugs, not uncommon in patierts with chronic 
tension headache. 

Use in Ambulatory Patients— May impair mental and/or physical 
abilities required for performance of potentially hazardous tasks, such as 
driving a car or operating machinery; caution patient accordingly. Central 
nervous system depressant effects of butalbital may be additive with 
those of other CNS depressants. Concurrent use with other sedative- 
hypnotics or alcohol should be avoided; when such combined tnerapy is 
necessary, the dose of one or more agents may need to be reduced. 

Use in Pregnancy — Although there is no positive evidence of adverse 
effects on the fetus, the possibility of infrequent or suotle damage to the 
human fetus cannot be excluded; use in pregnant women only when 
clearly needed. 

Nursing Mothers— Salicylates and barbiturates are excreted in breast 
milk; serum levels in infants of nursing mothers receiving therapeutic 
doses are believed to be insignificant. 

Precautions: Salicylates should be used with extreme cautior in pres- 
ence of peptic ulcer or coagulation abnormalities. Prenacetin has been 
reported damaging to kidneys when taken in large amounts for a long 
time and should be used with caution in patients with renal disease. 
Pediatric Use— Safety and effectiveness in children below aga 12 have 
not been established. 

Adverse Reactions: Most frequently, drowsiness and dizziness; less 
frequently, lightheadedness and gastrointestinal disturbances including 
nausea, vomiting, and flatulence. 

Dosage and Administration: One or two tablets or capsules every four 
hours. Total daily dose should not exceed six tablets or capsules. 
Overdosage: Toxic effects of acute overdosage are attributabie mainly to 
its barbiturate component, and, to a lesser extent, aspirin; toxic effects 
of phenacetin, which may be masked by the barbiturate, may also occur 
and should not be overlooked. Treatment consists primarily of manage- 
ment of barbiturate intoxication and correction of acid- 

base imbalance due to salicylism. 

Before prescribing, see package insert for full product 

information. $D2 8-105 
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The impact of early impairment... 
the importance 
of early treatment 
By the time a patient is referred to you, bradykinesia 
may already be interfering with work and household 
responsibilities. For such patients, therapy with 
SINEMET may offer rapid and notable improvement. 
As bradykinesia is relieved, bathing, dressing, and 
other everyday activities can be accomplished more 
easily. Manual dexterity and handwriting usualh 
improve, permitting patients to continue their nor- 
mal work activities and household chores. Of 
course, SINEMET often reduces the tremor and 
rigidity that may 
the Parkinson’s disease. 


Therapy with SINEMET-10/100 can provide the 





also accompany the early stages of 


logical foundation for antiparkinsonian treatment. 
Other antiparkinsonian drugs such as anticholiner- 
gic agents and amantadine may be used concomi- 
tantly with SINEMET, but their dosage may have to 
be adjusted. 


SINEMET: dosage guidelines 
Therapy with SINEMET may be initiated with one 
10/100 tablet t.i.d. and increased by one tablet every 
day or every other day until a dosage of six tablets per 
day is reached. If further titratioa is necessary to 
achieve optimum effect, SINEMET-25/250, at a dos- 
age of one tablet t.i.d., should be substituted. Further 
dosage adjustments may be made, as necessary, to 
keep pace with the disease as it progresses (see 
prescribing information). 
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Sinemet 


a combination of carbidopa and levodopa 


SINEMET: important considerations 
befcre initiating therapy 


SINEMETis corczr3indicated in: 


e Patient. reeelvmg monoamine oxidase inhibitors. 


These inkibitors nust be discontinued at least two 
weeks pror to ^ tiating therapy with SINEMET. 
e Patient: with «»owr hypersensitivity to this drug. 
e Patient: with 2arrov-angle glaucoma. 
(Patients with conic wide-angle glaucoma may be 
treated cautiously with SINEMET provided intraoc- 
ular pres-ure is well controlled and the patient is 
monitored care. lly fcr changes in intraocular pres- 
sure Curimg tne.a^y.) 
e Patients with uspicious, undiagnosed skin lesions 
or a history of melanoma. 

Because o* inc eased brain dopamine levels, both 


therapeutic and adverse reactions (specifically, 
involuntary movements and mental disturbances) 
occur at lower doses and more rapidly with 
SINEMET than with levodopa. In order to reduce 
adverse reactions, it is necessary to irdividualize 
therapy and monitor the patient closely during dose 
adjustment periods. The occurrence of involuntary 
movements may require dosage reduction. Blepha- 
rospasm may be a useful early sign of excess dosage 
in some patients. 

Instruct patients not to take levodopa with 
SINEMET unless you specifically recommend it. 


Yu For a brief summary of prescribing 
$ ARS information, please see following pege 
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Initiating therapy 
with SINEMET p 


a combination of carbidopa 
and levodopa 


SINEMET®-10/100 t.i.d. 


containing 10 mg of carbidopa* and 
100 mg of levodopa 

The usual starting dose for newly 
diagnosed patients 

This can be increased by one tablet 
every day or every other day until a 
dosage of six tablets a day is reached. 
If more medication is required to 
achieve adequate control, SINEMET- 
25/250 t.i.d. should be substituted. 


SINEMET® -25/250 t.i.d. 
containing 25 mg of carbidopa* and 
250 mg of levodopa 

For patients transferred from 
SINEMET-10/100 

The optimal dosage range for 
SINEMET begins with SINEMET-25/ 
250 tid, Upward adjustments may 
be made in increments of one-half 
or one 25/250 tablet every day or 
every other day to two 25/250 tab- 
lets t.i.d. To keep pace as the disease 
progresses, further titration may be 
made as necessary. Do not exceed 
eight tablets of SINEMET-25/250 a 
day. If further titration is desired, see 
full prescribing information. 


For patients transferred 


from levodo 

DISCONTINUE LEVODOPA AT 
LEAST 8 HOURS BEFORE START- 
ING SINEMET. The starting dose for 
SINEMET should provide about 25 
percent of previous levodopa 
requirements. (Patients receiving 
less than 1500 mg of levodopa a day 
should be started on one tablet of 
SINEMET-10/100 t.i.d. or q.i.d.) 


Concomitant therapy 
Anticholinergic drugs and amanta- 
dine may be added or continued 
during treatment with SINEMET. 
Their dosage may have to be 
adjusted accordingly. 


* Anhydrous equivalent 
For full details of dosage and 


administration, see prescribing 
information. 
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a combination of carbidopa and levodopa 


right from the start of functional disability 


When SINEMET is to be given to patientes who 
are being treated with levodopa, levodopa 
must be discontinued at least 8 hours before 
therapy with SINEMET is started. in order to 
reduce adverse reactions, it is necessary to 
individualize therapy. See the Warnings 
(below) and Dosage and Administration sec- 
tions in the full prescribing information before 
initiating therapy. | 
Contraindications: MAO inhibitors and SINEMET 
should nat be given concomitantly. MAO inhibitors 


must be discontinued at least 2 weeks prior to - 


docu RC with SINEMET 
SINEMET is contraindicated in patients with 


known hypersensitivity to this drug and in narrow 


angie glaucoma. 

Because levodopa may activate a malignant 
melanoma, it should not be used in patients with 
SUSPICIOUS, undiagnosed skin lesions or history of 
melanoma. 

Warnings: Levodopa must be discontinued at 
least 8 hours before SINEMET is started. SINEMET 
should be substituted at a dosage that will provide 
approximately 25 percent of the previous levo- 


dopa dosage. (See Dosage and Administration 
section of full orescribing information.) Patients 
taking SNEMET should be instructed not to take — 


additional levodopa unless prescribed. | 
As with levodopa, SINEMET may cause invol- 


untary movements and mental disturbances. 


These reactions mày be due to increased brain 
dopamine following administration of levodopa. 
Ali patients should be observed carefully for 
development of depression with concomitant sui- 


cidai tendencies. Treat with caution patients with | 


past or current psychoses. Because carbidopa 
permits more levodopa to reach the brain and. 
thus. more dopamine to be formed, dyskinesias 
may occur at lower dosages and sooner with 
SINEMET than with levodopa. Occurrence of dys- 
kinesias may require dosage reduction. 

SINEMET should be administered cautiously 
to patients with severe cardiovascular or pulmo- 
nary disease, bronchial asthma, renal, hepatic or 
endocrine disease. 

Exercise care in administering SINEMET, as 
with levodopa, to patients with history of myocar- 
dial infarction who have residual atrial, nodal, or 
ventricular arrhythmias. in such patients, cardiac 
functior should be monitored with particular care 
during aeriod of initial dosage adjustment, in a 
facility with provisions for intensive cardiac care. 

As with levodopa, there is possibility of upper 
G.I. hemorrhage in patients with history of peptic 
ulcer, 

Usage in Pregnancy and Lactation: Although 
effects of SINEMET on human pregnancy and 
lactation are unknown, both ievodopa and combi- 
nations of carbidopa and levodopa have caused 
visceraband skeletal malformations in rabbits. Use 
of SINEMET in women of childbearing potential 
requires that anticipated benefits of the drug be 
weighed against possible hazards to mother and 
child. SINEMET should net be given to nursing 
mothers. 

Usage in Children: Safety of SINEMET in 
patients under 18 has not been established. 
Precautions: As with levodopa, periodic evalua- 
tions o! hepatic, hematopoietic, cardiovaseular, 
and renal function are recommended during 
extended therapy. 

Patients with chronic wide-angle glaucoma 
may betreated cauticusly with SINEMET provided 
intraocalar pressure ís well controlled and patient 
is mon&ored carefully for changes in intraocular 
pressure during therapy. 

Syraptomatic postural hypotension can occur. 
For this reason, SINEMET should be given cau- 


. tlously to patients on antihypertensive drugs. 


When SINEMET is started, dosage adjustment of 
the antinypertensive drug may be required, (For 
patients receiving pargyiine, see the cont'aindica- 
tion on MAQ inhibitors.) 

Since phenothiazines anc butyropnenones 
may reduce therapeutic effects of levodopa, they 
shouid be administered with cau‘ion if concomi- 
tant administration with SINEMET is necessary. 


Also, the beneficial effects of levodopa in Parkin- 


son's disease have been reported to be reversed 


by phenytoin and papaverine. Patients taking 


these drugs with SINEMET should be carefully 


. Observed for loss of antiparkinsonian effect. 


Adverse. Reactions: Most common serious 
adverse reactions occurring with SINEMET are 
choreiform, dystonic, and other involuntary 
movements. Other serious adverse reactions are 
mental changes including paranoid ideation and 
psychotic episodes, depression with or without 
development of suicidal tendences, and demen- 
tia. Convulsions also have occurred: however, a 
causa! relationship with SINEMET has not been 
established. 

A common but less serious effect is nausea. 
Less frequent adverse reactions are cardiac 
irregularities and/or palpitations, orthostatic - 
hypotensive episodes, b:adykineric episodes (the 
“on-off” phenomenon), anorexia, vomiting, and 
dizziness. 

. Rarely, G., bleeding, development of duo- 


Genai ulcer hypertension, pniebitis, hemolytic 


anemia, leukopenia, ard agranulocytcsis have 
occurred. 

Other adverse reactons reported with levo- 
dopa include dry mouth. dysohagia, salorrhea, 
abdominai pain and distress, ataxia, increased 
hand tremor, headache, numbness, weakness 
and faintness, bruxism. confusion. insomnia and 
nightmares, hallucinations and delusions, agita- 
tion and anxiety, malaise, fatigue. euphoria, mus- 
cle twitching and blepharospasm (may be taken 
as an early sign of excess dosage, consider 
dosage reduction at this time), rismus, burning 
sensation of tongue, bitter taste, diarrhea, consti- 
pation, flatulence, flushing, skin rash, increased 
sweating, bizarre breathing patterns, urinary 
retention, urinary incontinence, diplopia, blurred 
vision, dilated pupils, hct flashes, weight gain or 
loss. dark sweat and/or urine. oculogyvic crises, 
sense of stimulation, hiccups, adama, icss of hair, 
hoarseness, priapism, and actvation of latent 
Horner's syndrome. 

Abnormalities in laboratory tests may include 
eievations of blood urea nitrogen, SGOT, SGPT, 
lactic. dehydrogenase, bilirubin. alkaline phos- 
phatase, protein-bourd iocine, and positive 
Coombs test. More commorly, levels of blood 
urea nitrogen, creatinine, and uric acid are lower 
during administration of SINEMET than with 
levodopa. 

Overdosage: Management o^ azute overdosage 
with SINEMET is basically the same as manage- 
ment of acute overdosage with levodopa: how- 
ever, pyridoxine is not effective in reversing the 
actions of SINEMET, 

How Supplied: Tablets SINEMET-10/100 and 
Tablets SINEMET-25/250 are supplied in bottles 
of 100. 483108 (DC6834803) 


M G D For more detailed information, 


consult your MSD representa- 
ATL 


q tive or see full prescribing 
T information. Merck Sharp & 
SPAN Dohme, Division of Merck & 

Co., INe, West Point, Pa. 19486 












€ s a f Neurology 
e 5 he American Medical Association 


. SPECIEL ARTICLE 
7 * alprcie Acid 

- .. daseph Brumi, MD, B. Joe Wilder, MD, Gainesville, Fla seem 393 
d eRIGINAL ‘CONTRIBUTIONS 


B. ymatosensory Evoked Potentials Recorded Directly From 

EI Fumar Thalamus and Sm | Cortical Area 

... Gestore G. Celesia, MD, Madison. WIS ds od oo m bod acute tun POM. 
x e n-Biopsy Elactromyography 

xu x 4 n Re Warmolts, MD, Jerry R. Mendeli, MD, Columbus, Ohlo «uice ra aE de t RH 406 
: ON " ot Advancing Age on Regional Cerebral Blood Flow 

s teaki Naritomi, MD; John Stirling Meyer, MD; Fumihiko Sakai, MD; X 
Fur fe Yamaguchi, MD; Terry Shaw, PhD, Houston TOTEM DONNE dnd sieben m ll 


S Status {Petit Mal. Status) With Focal Characteristics 
LiD. Erst. Niede"meyer, MD: Françoise Fineyre; MD; Terrence Riley, MD; 
Sumio Uematsu, MD, [rr ur, ME UT IM inu 


jom = terized Tomography in Intracranial Hemorrhage 
gon A We.sberg, MD New Orleans oce tbe p att GIR E RS a R a ee, 522 


f Occlusive Cerebrovascular Disease | | 
teven Gurajian, MD, Edwin S. Gurdjian, MD, Detroit sse NE NER 427 


COMMUNICATIONS AND CLINICAL NOTES 


smaious Anglitis of the CNS 
"a Sandhu, MB, BS; W. Stewart Alexander, MD; Richard W. Hornabrook, MD; 






































w į Calcium and Antacids on Phenytoin Bloavallability 
enis J. Caapron, MS; Paul A. Kramer, PhD; Sandra L. Mariano; 


.. David C. Hohnadel, PhD, Farmington, Conn... sss eee 96 


- Cord ischemia and Left Atrial Myxoma — 
| Gerjire Hirose, ‘MD; Hiroshi Kosoegawa, MD; Matsuhei Takado, MD; 
 Konsi Shimazaki, MD; Eiji Murakami, MD, Ishikawa, Japan 0.0.0 eem BY 


ET der Monocular Visual Loss in Pseudotumor Cerebri 








ON rma Laboratory Values of CSF During Pregnancy 
S Law 'E Davis, MD, Albuquerque sss eese emen TTC TENE UK 
Temporal Grientation and Education 

. Bewamin H. Natelson, MD, East Orange, NJ; Edward J. Haupt, PhD, Upper Montclair, NJ; 








Erie J. Fleischer; Louis Grey, East Orange, NJ ecs MICH ONE BM 
Hi sterica Seizures 
Alex Ray- MI; TOMO norio niona een aM a etn tatce Mio A Tne Gaia oes —— ld 
Sclatic: erve Compression During Anticoagulation Therapy 






Howwarc W. Wallach, MD, Mark E. Oren, MD, Miami ooon mn" i 


3 -omoc tiptine Treatment of Spasmodic Torticollis 
dukani Juntunen, MD; Markku Kaste, MD; Matti livanainen, MD; 





R Ranta, MD; Markku Seppälä, MD, Helsinki oaan -——— A MOY 


Le ters to the Editor STROE E Ee ek a bea EEE A e a 2 Pod xoa sos t NO dor d trs RO» m E 4 à om o AP OR d € P P voy Jos P or S OY m4 OX PF RUN UY S 4 Voy a 4d S EUR hs rra vy a 255, 251 


Saiaty Precautions With Spongiform Encephalopathy Leopold Liss, MD, Columbus, Ohio... Neurolegical 
~ BSeguelas of Massive Hydrogen Sulfide inhalation Fumisuke Matsuo, MD; James W. Cummins, MD; Robert E. 
. Anüerscn, MD, Salt Lake City... Corticosteroids and Chorea W. T. Brown, MD; P. R, Sanberg, Msc; P. L. 
: ree MD, PhD, Vancouver, Canada...Hypokalemic Periodic Paralysis D. Roeltgen, MD, Hershey, 
. Subacate Sclerosing Panencephalitis Gabriel Toro, MD, Bogotá Colombia, SA; Gustavo Román. MD; 
pH Navarrc de Román, MD, Burlington, Vt; Winthrop S. Risk, MD, PhD, lowa City; Fuad Sami Haddad MD: 
— Remond Chemali, MD, Beirut, Lebanon... Gomorl's Trichrome Stain Yadollah Harati, MD, Karam Matta, 
Howustorr . | Triorthocresy! Phosphate Neuropathy C. Vasilescu, MD, Bucharest, Romania . .. Hematom yella 
Witt: Arteriovenous Malformation of the Cord: Successful Surgical Treatment John P. Allen, MD, San Antonio, 
Tex; Joseph V. McDonald, MD; Frederick A. Horner, MD, Rochester, NY 









am E. Stehbens, MD, DPhil, Wellington, NOW Zealand ooo sss EO 


B. Todd Trosst, MD; Robert L. Sufit, MD; M. Gilbert Grand, MD, Pittsburgh oo... sss £40 


“Calendar and News re re A A E a a a aE EE RE a ER ERO RET ER EEE A a N A a A A D E E TEATRO ERC ORE a eT a FT ET Ro 456 
tructions for Authors.. T E ETE Pata enne E acd BA kei eds E E T A OA ee deeg ala artes A Ert rie bcr en ee Gale ane ata e mE | 
Advertisers... Pega REAM EERE OD a E er a ee eee ee a: es IO brad ede. eaa vaeiPh redo sut duy y ecu. thi güógqtren gaerra mg s NY AVR S Ag à s 9 of pa AE 





















Chief Editor 
Maurice W. Van Allen, MD. 
Department of Neurology 
University Hospital 
University of lowa 
College of Medicine 
lowa City, IA 52242 


Assistant Editor 
Antonio Damasio, MD 
lowa City 


Associate Editors 
Robert J. Joynt, MD 
Rochester, NY 


Melvin D. Yahr, MD 
New York 



























James H. Sammons, MD 
Executive Vice-President 


Willlam R. Barclay, MD 
Group Vice-President, 
Scientific Publications 
John T. Baker 
Vice-President, Publishing 
Norman D. Richey 
Director, Publication 


Joseph Dennehy | 
General Sales Manager; 
Director, Advertising Sales 
and Promotion Division 
- .Helen R. Mazur - 
Director, Circulation-Fulfillment 


Copy Editing: Paula Glitman (Supervisor), Frederick 
Butzen, Marilyn Reddy 


Proofreading: Lorraine L. Kruse (Supervisor), Verna 
Coffman, Patricia Coyne, Elizabeth Petrikenas, Kay 
Skvorc, Mary Kay Tinerella | 


Production Supervisors: Julia Bero (Layout), Betty 
Frigerio (Advertising), Thomas J. Handrigan Cilus- 
trations), Marlene M. Hinsch (Editorial) 


ADVERTISING OFFICES: 535 N Dearborn St, Chicago, IL 60610, Area 
Code 312, 751-6675; and 600 Third Ave, New York, NY 10016, Area Code 
212, 867-6640. 


ADVERTISING PRINCIPLES: Each advertisement in this issue has been 
reviewed and complies with the principles governing advertising in AMA 
‘scientific publications. A copy of these principles is available on request. 


SUBSCRIPTION RATES: The rates for the ARCHIVES OF NEUROLOGY 
are as follows: for members of the AMA, $1.50, included in the annual 
membership dues; for non-members, $24 tor one year, $40 for two years In 
-the United States and US Possessions; all other countries, one year, $34; 
.'two years, $60. Special! yearly. price to residents, interns and medical 
_ Students in the United States and US Possessions, one year, $15: two 
. years, $20. Please address all subscription orders to American Medica! 
.. Association, Circulation-Fuifillment Department, 535 N Dearborn St, Chica- 
. 60, IL. 60610. Phone: 312, 751-6079. 


4 





Arthur L. Benton, PhD 
lowa City 


Patrick F. Bray, MD 
Salt Lake City 


Thomas N. Chase, MD 
Bethesda 


W. King Engel, MD 
Bethesda 


Geraid M. Fenichel, MD 
Nashville 


Norman Geschwind, MD 
|. Boston 


Edward Ralph Heinz, MD: 


| Robert C. Corcoran 
Eastern Saies Manager 
Thomas J. Carroll 
or, Advertising 
Communications Department 
Raymond Christian’ 
Director, Advertising 
eee i Alice Harvey, Willlam J. Healy — .— ^ — 
TORUCYON brit: Midweste"n Sales Representatives A 
- Mark Altier, Fred Bauman, 
Richard M. Johnson 
Eastern Sales Representatives 
James Anton 
West Coast Sales Representative 


Director, 4 





| Advertising and Subscription Information = 






EDITORIAL BOARD E 
William F. Hoyt, MD 
“San Francisco 
Simon Horenstein, MD 
. St Louis 
Kenneth P. Johnson, MD 
.  , San Francisco 
— . » John Mullan, MD 
Edward P. Richardson, Jr, MD 
^0. Boston 






Bennett M. Steln, MD 

























Whisnant, MD 
aster, Minn 








^..." PUBLICATION STAFF | 
535 N Dearborn St, Chicago, iL 60610 
| ^. Robert W. Mayo 
. —. »' Executive Editor and Director, 
^. Scientific Publications Division 
—'. -Sandra Willlamson 
15. . Administrative Assistant 
^. . Marlene M. Hinsch 
. ^. Production Manager 
- 5 c» John R. Sayban 









sistant Production Manager 





s 


 — ^. Diana A. Stokes 
Editoria P 







rial Processing Manager 
Tif ume. . ^ Rosanne M. Caniff 
T Apsiatent E 





ant Editorial Processing Manager ~ 
A Reprints and Permissions 


Art and Senior Production Assistants: Mary Barrett, 
Karen Branham, Floriana Hayes, Wanda Juul, Nancy 
Keyes, Shirley Latronica, Donna Pender. Susan M. 
Routhier, JoAnne Weiskopf 


Production Assistants: E. Linda Fry, Evita Hofmann, 
Lucille Kuznicki, Maria Saguto 


Manuscript Records: J. Denise Henderson, June Jones, 
Blossom Manyfield 


indexing: Phyllis H. O'Donnell (Supervisor), Jane P. 
Mauldin, Helen F. Tope! . | 

















CHANGE OF ADDRESS: POSTMASTER, send ail address changes to 
Helen R. Mazur, Director, Circulation-Fultiliment. Notification of address 
change should be sent at least six weeks in advance including both old and 
new address, and a. mailing label taken from the mest recent copy. include 
your new zip code numbar. " 


The ARCHIVES OF NEUROLOGY (ISSN 0003-9842) is published month ly 
by the American Medical Association, 535 N Dearborn St, Chicago, IL 
60610, and is an official. publication of the Association. Second-class 
postage paid at Chicago and at additional mailing office. 


Please address correspondence concerning accepted or published 
communications to: AMA Specialty Journals, 535 N Dearborn St, Chicago, 
iL. 60610. | 








This 
Can Save 
Your Patient 



























Hexadrol® 
dexamethasone, USP 


Decadron® 
dexamethesone, USP 





SAVINGS* 

















Tablets 05mg Tablets 0.5 mg 
100's 30's $ 4.16 per 100 
1000's 500's 43.42 per 1000 
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Tablets 1.5 mg 
50's 


9.50 8.74 per 100 
40.00 7.24 per 100 


Economy...When You Need It, Hexadrol Has It! 


Organon Pharmaceuticals 
A Division of Organon Inc. 
West Orange, N.J. 07052 


^ 
A PART OF /^kZon& INC 


| Tablets 15mg 
50's 13.87 

Tablets 40mg 
50's 23.62 


'Easec on wholesale price to retailer as listed in Drug Topics Red Book 1978. 







Tablets 4.0mg 
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Why consider Mysoline (primidone) E 
instead of phenytoin 
for grand mal seizures? 












1 | Mysol | ne primidone) IS Controlled evaluation demonstrates comparaole efficacy? 
just as effective as phenytoin. Seizures .  Combinedpartal/ 
Coatsworth’ states in the conclusion of his NINDS monograph, | completely controlled | compete seizure control 
"Studies on the Clinical Efficacy of Marketed Antiepileptic Drugs,” | | primidone phenytoin 

that primidone is as effective as phenytoin in grand mal seizures | orimidone |; Mysoline) 9 of 12 

and should be regarded as a first-line drug for this seizure type. | (Mysoline) | patients 





phenytoin 
4 of 12 






patients 


Adapted from Millichap, J. 3., and Aymat, F? 


"Reduction of seizures by 50% to 100%, calculated Oy comparison of 
ncidence before and during fherapy. 
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2. Mysoline (primidone) may 
provide a more acceptable 
side effects pattern* than 
phenytoin for many patients. 


The product information for MYSOLINE* and phenytoin* reveals 
certain qualitative differences in the types of adverse reactions 
seen with each drug. In addition, Livingston states: "It is spe- 


orthodontic treatment."* The phenytoin side effects of most 
concern are: frequent and disturbing gingival hyperplasia, 
hypertrichosis that may persist after withdrawal of the drug 
and certain life-threatening reactions.? 


Common side effects with MYSOLINE are drowsiness, 
vertigo/dizziness, diplopia, and ataxia.7? These reactions are 
generally encountered early in treatment and end to disap- 
pear with continued therapy or reducticn of in tial dosage.** 


* See prescribing information on next page, or consult package insertfor a mor 
discussion of Contraindications, Warnings, Precaut R 
MYSOLINE 


[02077 n3 
 |Ayerst. 
tBased on manufacturers product information: 1978 PDR AYES? 


Ae A - 
ons and Adverse 


cifically recommended that phenytoin not be used as the drug 
of first choice for the contro! of grand mal seizures in infants, 
females ‘particularly adolescerts), and children receiving 


MYSOLINE 
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consider it first 
for control of 
grand mal seizures’ 


Generalized tonic-clonic seizures. 
Modified terminology from the International Classification of Epileptic Seizures.? 








MYSOLINE 


(primidone) 
consider it first for control 


of grand mal, pyschomotor 
and focal seizures 


Initial dose in patients eight years and older: 250 mg 
daily at bedtime 


BRIEF SUMMARY 
(For full prescribing information, see package circular.) 
MYSOLINE* Brand of PRIMIDONE Anticonvulsant 


ACTIONS: MYSOLINE raises electro- or chemoshock seizure thresholds 
or alters seizure patterns in experimental animals. The mechanism(s) 
of primidone's antiepileptic action is not known. 


Primidone per se has anticonvulsant activity as do its two metabolites, 
phenobarbital and phenylethylmalonamide (PEMA). In addition to 

Its anticonvulsant activity, PEMA potentiates that of phenobarbital in 
experimental animals. 


INDICATIONS: MYSOLINE, either alone or used concomitantly with other 
anticonvulsants, is indicated in the control of grand mal, psychomotor 
and focal epileptic seizures. It may control grand mal seizures refractory 
to other anticonvulsant therapy 

CONTRAINDICATIONS: Primidone is contraindicated in: 1) patients 

with porphyria and 2) patients who are hypersensitive to phenobarbital 
(see ACTIONS). 


WARNINGS: The abrupt withdrawal of antiepileptic medication may 
precipitate status epilepticus. 


The therapeutic efficacy of a dosage regimen takes several weeks before 
it can be assessed. 


Usage in pregnancy: The effects of MYSOLINE in human pregnancy 
and nursing infants are unknown. 


Recent reports suggest an association between the use of anticonvulsant 
drugs by women with epilepsy and an elevated incidence of birth defects 
in children born to these women. Data are more extensive with respec: 

to diphenylhydantoin and phenobarbital, but these are also the most 
commonly prescribed anticonvulsants; less systematic or anecdotal 
reports suggest a possible similar association with the use of all known 
anticonvulsant drugs. 


The reports suggesting an elevated incidence of birth defects in children 
of drug-treated epileptic women cannot be regarded as adequate to 
prove a definite cause and effect relationship. There are intrinsic 
methodologic problems in obtaining adequate data on drug teratogenic- 
ity in humans; the possibility also exists that other factors, e.g., genetic 
factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. The great majority of mothers on 
anticonvulsant medication deliver normal infants. It is important to note 
that anticonvulsant drugs should not be discontinued in patients in whom 
the drug is administered to prevent major seizures because of the strong 
possibility of precipitating status epilepticus with attendant hypoxia and 
threat to life. In individual cases where the severity and frequency of the 
seizure disorder are such that the removal of medication does not pose a 
serious threat to the patient, discontinuation of the drug may be consid- 
ered prior to and during pregnancy, although it cannot be said with any 
confidence that even minor seizures do not pose some hazard to the 
developing embryo or fetus. 


The prescribing physician will wish to weigh these co 


ing or counseling epileptic women. of childbearing pe 














nsiderations in treat. „9f Health, Bethesda, Maryland, 1971, p. 15. 2. Millichap, J. G, and Aymat, - 


deficiency, has been described in newborns whose mothers were taking, 
primidone and other anticonvulsants. Pregnant women under anti- 
convulsant therapy should receive prophylactic vitamin K: tharapy for : 
one month prior to, and during, delivery 

PRECAUTIONS: The total daily dosage should not exceed 2 g. Since 
MYSOLINE therapy generally extends over prolonged periocs, a com- 
plete blood count and a sequential multiple analysis-12 (SMA-12) test 
should be made every six months. 

In nursing mothers: There is evidence that in mothers treated with 
primidone, the drug appears in the milk in substantial quantites. Since 
tests for the presence of primidone in biological fluids are *oc complex to 
be carried out in the average clinical laboratory, it is suggested that the 
presence of undue somnolence and drowsiness in nursing nawborns of 
MYSOLINE-treated mothers be taken as an indicaticn that nursing should 
be discontinued 


ADVERSE REACTIONS: The most frequently occurring early side 
effects are ataxia and vertigo. These tend to disappear wit? continued 
therapy, or with reduction of initial dosage. Occasionally, the ‘ollowing 
have been reported: nausea, anorexia, vomiting, fatigue, Fycerirritability, 
emotional disturbances, sexual impotency, diplopia. nystagmus, drowsi- 
ness, and morbilliform skin eruptions. Occasionally, persistent or severe 
side effects may necessitate withdrawal of the drug Megeéloblastic 
anemia may occur as a rare idiosyncrasy to MYSOLINE and to other 
anticonvulsants. The anemia responds to folic acid withou: necessity of 
discontinuing medication. 

DOSAGE AND ADMINISTRATION: The average adult dose is 0.75 to 
1.5 g per day. The initial dose is 250 mg. Increments of 250 mg are 
added, usually at weekly intervals, to tolerance, or therapeut-c effective- 
ness, up to daily doses not exceeding 2.0 g. A typical dosag2 schedule 
for the introduction of MYSOLINE is as follows: 


Adults and Children Over 8 Years cf Age 


1st Week 
250 mg daily at bedtime 


2nd Week 
250 mg b. .d 


3rd Week 
250 mg t.i.d. 


4t Wee« 
250 mg q..d 





In children under 8 years of age, maintenance levels are established by 
a similar schedule, but at one-half the adult dosage. It is best to begin 
with 125 mg, with gradual weekly increases of 125 mg a day, to a daily 
total usually between 500 mg and 750 mg. 


In patients already receiving other anticonvulsants. MYSOLINE should 
be gradually increased as dosage of the other drug(s) is maintained or 
gradually decreased. This regimen should be continued unti satisfac- 
tory dosage level is achieved for combination, or the other medication is 
completely withdrawn. When therapy with this procuct alone is the 
objective, the transition should not be completed in less thar two weeks. 


MYSOLINE 50 mg Tablet can be used to practical advantage when small 
fractional adjustments (upward or downward) may be required, as in the 
following circumstances: for initiation of combination therapy; during 
"transfer" therapy; for added protection in periods cf stress or stressful 
situations that are likely to precipitate seizures (menstruation allergic 
episodes, holidays, etc.). 

HOW SUPPLIED: MYSOLINE Tablets—No. 430—Each tablet contains 
250 mg of primidone (scored), in bottles of 100 and 1,000. Also in unit 
dose package of 100. No. 431—Each tablet contains 50 mg of primidone 
(scored), in bottles of 100 and 500. 

MYSOLINE Suspension—No. 3850—Each 5 mi (teaspoonful) contains 
250 mg of primidone, in bottles of 8 fluidounces. 

References: 1. Coatsworth, J.J.: Studies on the Clinical Efficacy of Mar- 
keted Antiepileptic Drugs. NINDS Monograph No. 12. U.S. Department of 
Health. Education, and Welfare, Public Health Service. National Institutes 
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» shauld include the full names and academic 
affiliations af all auLnors, the address to which requests for 
‘reprints skadd be sent, and, if the manuscript was 
presented ai a meeting, the name of the organization, 
piace, and dat on which it was read. 

Styie of Wrking.—The sty.e of writing should conform to 
aecepiable Eaplish usage and syntax. Slang, medical 
jergon, obsmu7e aboreviations, and abbreviated phrasing 
are te be avoried. 

Infermed €cnsent.— Manuscripts reporting the results of 
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Abszraes.—P-ovide an abstract (135-word maximum) of 
tke article, aduding statements of the problem, method of 
study, results and «onclusions. The abstract replaces the 
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Index Medicus), (4) volume number, (5) 















inclusive page | 
numbers, and (6) year, in that order. References to books 
should include (1) author(s), (2) chapter tifle Gif any), (3) . 
editor (if any), (4) title of book, (5) cty of publication, (6) — 
publisher, and (7) year. Volume and edition numbers, . 
specifie pages, and name of translater should be included - 
when appropriate. The author is respomsible for the | 
accuracy and completeness of the references and for their 
correct text citation. | 

Metrication.—All measurements must be in metric units. 
English units may also be given parentketically if the 
measurements were originally done in English units. 

Illustrations.-Use only those illustrations that clarify 
and augment the text. Submit illuswatiers in duplicate, 
unmounted and untrimmed. Do not send original artwork. 
Send high-contrast glossy prints (not photocopies). Figure 
number, name of senior author, and arrow indicating “tep” 
should be typed on a gummed label and affixed to the back 
of each illustration. All lettering must be legible after 
reduction to column size. Artwork submitted for publica- 
tion may be relettered to achieve uniformity of lettering 
style throughout the journal. Magnification and stain 
should be provided when pertinent. Illustrations should 
preferably be in a proportion of 125 x 18 em (5x7. 
inches). 

An experienced medical illustrator should be employed | 
whenever possible for the preparation cf all artwork. © 
Template lettering or preset type is preferred to hand- _ 
lettered labels. If halftone artwork with labels is submit- — 
ted, affix type and leaders to a clear acetate overlay - 
registered to the base drawing. Labels and leaders should | 
be applied directly to the drawing board surface if the 
artwork consists only of line ink tecknique. 

Illustrations in full color are accepted for publication if — 
the editors believe that color will add sign ficantly to the . 
published manuscript. The ARCHIVES will pay part of the 
expense of reproduction and printirg colcr illustrations, - 
the remainder to be borne by the author or his Sponsor. ` 
After deducting the ARCHIVES contribution, the author's 
share is $275.00 for up to six square-finished illustrations. 
that can be arranged on a one-page layout. Any additional 
illustrations or special effects will be billed to the author at . 
cost. Positive color transparencies (35 mm preferred) must 
be submitted for an evaluation. Do not send color prints. 
unless accompanied by original transparencies. All trans- - 
parencies should be carefully packed and sent with the 
manuscript. | 

Legends. Legends should be typed double-spaced, begin- 
ning on a separate sheet of paper. Length should be limited 
to a maximum of 40 words. | 

Photographic Consents.—A letter of consent must 
accompany all photographs of patients in which a possi- 
bility of identification exists. It is not sufficient to cover. 
the eyes to mask identity. ^r m 

Acknowledgments.—Illustrations from other publications 
must be acknowledged. Include the following when appli- 
cable: author(s), title of article, title of jcurnal or book, 
volume number, page(s), month, and year. The publisher's 
permission to reprint should be subm:tted to the ARCHIVES 
after the manuscript has been formally accepted. n 

Statistical Review.—Manuscripts containing statistical ^. 
evaluations should include the name and afiliation of the 
statistical reviewer. i 

Tables.-Each table should be typed double-spaced, in- 
cluding all headings, on a separate sheet of 22 x 28 cm 
(8% x 11-inch) paper. Do not use larger sze paper. a... 
table must be continued, use a second sheet and repeat all ^ 
heads and stubs. Each table must have a title. | 
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ptine mesylate) 


The first clinically useful 


dopamine receptor agonist 


Dosage and Administration 


e Start with one 2.5-mg tablet with the evening 
meal for three days; increase to one tablet with 
food in the morning and in the evening on the 
fourth day. The therapeutic dosage is one tablet 
two or three times daily with meals. 


e |f adverse effects occur, temporarily reduce 
dosage. 

* Duration of treatment should not exceed six 
months. 


e If pregnancy occurs, treatment should be 
discontinued immediately. 





* For further details, including information on 


contraception and pregnancy tests, please see 
Brief Summary. 


Contraindications: Sensitivity to any ergot alkaloids. 

Warnings: Since hyperprolactinemia with amenorrhea/galactorrhea has 
been found in patients with pituitary tumors (Forbes-Albright syn- 
drome), a complete evaluation of the sella turcica is advisable before 
treatment with Parlodel* (bromocriptine mesylate). Although Parlodel 
therapy will effectively lower plasma levels of prolactin in patients with 
pituitary tumors, this does not obviate the necessity of radiotherapy or 
surgical procedures where appropriate. If pregnancy occurs, treatment 
should be discontinued immediately; safe use has not been dem- 
onstrated in pregnancy. Should not be administered to nursing mothers. 
Safety and efficacy have not been established in children under age 15. 
Although the incidence of congenital malformations and spontaneous 
abortions reported in human studies does not exceed that generally re- 
ported for such occurrences in the population at large, the total number 


» mim cs tae action of dopamine at the receptor sites 
e potenz inhibitor of prolactin secretion 


e indicated in amenorrhea/galactorrhea associated 
with 3yperprolactinemia* 


Clinical effectiveness in amenorrhea/galactorrhea 
associated with hyperprolactinemia* 


Parlodel therapy was studied in 210 patients e OVERALL CLINICAL EFFECTIVENESS 
with amenorrh2a/galactorrhea associated with 63% of 187 patients experienced reinitiation of 
hyperproiectinemia* cf whom 187 were evaluated menses and at least 75% reduction in galac- 
for efficacy In Ight of the usual findings with torrhea; 47% had both reinitiation of menses and 
previous!y avai able therapies, the response to complete cessation of milk secretion. 
Parlodel" (»rom ocriptine mesylate) was 
Impress me e CORRELATION OF CLINICAL RESPONSE 
WITH REDUCTION IN PROLACTIN LEVELS 
e CLINICAL MPROVEMENT IN AMENORRHEA Improvement markedly correlated with reduction 


Reinitiatiom of menses (or pregnancy without inserum prolactin levels. Maximum reduction of 
first havime memses?) was reported by 80% of prolactin levels was achieved within the first four 
187 patien s after an average treatment time of ^ weeks of therapy, and reduced levels were main- 
5.7 weeks. tained throughout therapy. 


e CLINICAL MPEOVEMENT IN GALACTORRHEA 
76% of 187 5atients experienced clinically signifi- — — ix 
cant — 7 £*55r greater — reduction in galactorrhea, *in the absence of demonstrable pituitary tumor. Not 
and 58% experienced complete cessation of milk indicated in patients with normal prolactin levels. Safe 


secretion. The t eatment time required for 75% cated nde medietate rr y $ e pe 


reduction was €.4 weeks, and that for complete ^ tParlodel (bromocriptine mesylate) is not indicated in 
cessation vas 12.7 weeks. the management of infertility. 


Stylized rendition 
of the hypothalamus 
and the pituitary 
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of pregnancies porte is an insufficient sample in which to detect any tinued in approximately 6% of patients because of adverse effects. 
given 5irth«dete-t; ext =polation of these data to a greater patient popu- These in decreasing order of frequency are nausea 51%, headache 


lationwou d ze statistzally inva id. 18%, dizziness 16%, fatigue 8%, abdominal cramps 7%, lighthead- 
Precautiors= 5i ce treatment may result in restoration of fertility, pa- edness 6%, vomiting 596, nasal congestion 5%, constipation 3% and 
tients shoulc be requied to use contraceptive measures, other than the diarrhea 3%. A slight hypotensive effect may accompany Parlodel® 

oral contraceptives, during treatment; however, since patients often (bromocriptine mesylate) treatment. The occu rrence of adverse reac- 
ignore thisre-o-Ymeneation and since pregnancy may occur prior to tions may be lessened by temporarily reducing dosage to one-half tablet 


reinitiatior c^ T=nses_as an additional precaution, a pregnancy testis two to three times daily. À | 
recommended = least=very four weeks during the amenorrheic period Dosage and Administration: The therapeutic cosage Is one 2.5-mg tab- 


and, once nens are einitiatec, every time a patient misses a men- let, twoor three times daily, with meals. Duration of treatment should 
strual period. Parlodel” (bromocriptine mesylate) therapy has been not exceed six months. It is recommended thet treatment commence 
demonstratediitc be effctive in tne short-term management of with one tablet daily, increasing to a therapeu-ic dosage within the first 


amenorrhea/zalactorrkea only. Data are not available on the safety or week, to reduce the possibility of adverse reactions. 

effectiveness sf ts use in long-term continuous dosage, or in patients How Supplied: Tablets, 2.5 mg, in packages cf 30. 

given "epestec eourse- of treatment following recurrence of amenorrhea/ 

galactorrhsasfter initial treatment. Recurrence rates are reportedly Before prescribing or administering, see package insert for 

very h gh, sangirg from 70% to 80% in domestic and foreign studies. full product information. 

Adverse Risacticns: Tt incidence of adverse effects is quite high (68%) s0z8.1508 SANDOZ 
but these are zexerall« mild to moderate in degree. Therapy was discon- SANDOZ PHARMACEUTICALS, EAST HANOVER, N.J. 07936 


To help you treat patients with 


multiple seizure types where 
absence occurs æ 






















nae effectiveness of | 
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CAR wn dn g ; among r patients with gen- 
lized tonic-clonic attacks, or with 
inormotor seizures (e.g., myoclonic 
evements, akinetic seizures ), where 
ined with absence or petit mal. 














example, in 16 studies’ of patients 
h mixed grand mal and absence, 
to al patients gained significant 











 Vdlproic Atia 


3 ate with absence 


Avoid high- dose side effects and i improve ! | | 
control by adding Depakene, insteadof 


maximal levels. Observe recom! senda- 


liver function should be tested regularly. 


See overleaf for brief summary of prescribing information 






Capsules 250 mg; 
Syrup 250 mg/5 ml. 


How to add Depakene 
(valproic Acid) 


pushing your usual starting agent to 








tions for adjunctive use. 


Allow 6 weeks 
for evaluation. | 


After seizures are controlled, consider 
careful reduction of the other agent(s). 
Seek maintenance with lowest efective 
dosage and fewest drugs. 





If side effects occur 


Possible initial nausea is best managed 
by mealtime administration. Use of the 
syrup may help. Most instances are self- 
limiting and transient. 








More serious problems are infrequent. 
Rise in liver enzymes has occurred. Fatal 
hepatic coma has been seen, usually in 
patients on concomitant agents; hence 


Platelets should also be monitored: 
thrombocytopenia has been noted. 


Of particular interest, Depakene has not 
been associated with hirsutism or gum 
hyperplasia. In some instances where 
Depakene has permitted peu to be 
withdrawn, pre-existing gum i 
overgrowth has remitted. 
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Valloroic Acid 


DESCRIPTION 


DEPAKENE ival roic acid) is a carboxylic acid designated as 2-propylpentanoic acid. It 
is also known as dipropylacetic acid. DEPAKENE has the following structure: 


m udi m 


CH ,CH,-CH, 


Valproic acid (pKa 4.95) has a molecular weight of 144 and occurs as a colorless liquid 
with a characteristic odor. It is slightly soluble in water (1.3 mg/ml and very soluEle in 
organic solvents. 

EPAKENE is supplied as soft elastic capsules and syrup for oral administration. 


CLINICAL PHARMACOLOGY 


DEPAKENE is an anticonvulsant agent which is chemically unrelated to other drugs 
used to treat seizure disorders. it has no nitrogen or aromatic moiety characteristic of 


- other anticonvulsant drugs. The mechanism by which DEPAKENE exerts its anticon- 


vulsant effects has not been established. It has been suggested that its activity is related 
to increased brain levels of gamma-aminobutyric acid (GABA). The effect on the 
neuronal membrane is unknown. 

DEPAKENE is rapidly absorbed after oral administration. Peak serum levels of 
valproic acid occur approximately one to four hours after a single oral dose of 
DEPAKENE. The serum half-life (1,4 4) of the parent compound is approximately eight 
to twelve hours. A slight delay in initial absorption occurs when the drug is administered 
with meals but this does not affect the total absorption. 

A good correlation has not been established between daily dose, serum level and 
therapeutic effect. Valproic acid is rapidly distributed and the drug is strongly hound 
(905) to human plasma proteins. 

Elimination of DEPAKENE and its metabolites occurs principally in the urine, with 
minor amounts in the feces and expired air. Very little unmetabolized parent drug is ex. 
creted in the urine. The drug is primarily metabolized in the liver and is excreted as the 
glucuronide conjugate. Other metabolites in the urine are products of beta and omega 
oxidation (C-3 and C-5 position). The three major oxidative metabolites are 2-propyl-3- 
keto-pentanoic acid, 2-propyl-5-hydroxypentanoic acid, and 2-propyl.glutaric acid. 


INDICATIONS 

DEPAKENE (valproic acid) is indicated for use as sole and adjunctive therapy in the 
treatment of simple and complex absence seizures, including petit mal. DEPAKENE 
may also be used adjunctively in patients with multiple seizure types which include ab- 
sence seizures. 

In accordance with the International Classification of Seizures, simple absence is 
defined as very brief clouding of the sensorium or loss of consciousness (lasting usually 
2-15 seconds), accompanied by certain generalized epileptic discharges without ether 
detectable clinical signs. Complex absence is the term used when other signs are also 
present. 


CONTRAINDICATIONS 
DEPAKENE (valproic acid) is contraindicated in patients with known hypersensitivity 
to the drug. 


WARNINGS 
Liver dysfunction including hepatic failure resulting in fatalities has occurred in a few 
patients receiving DEPAKENE and concomitant anticonvulsant drugs. These inci- 
dences have occurred during the first six months of treatment with DEPAKENE. 
Although a causal relationship has not been established, liver function tests should be 
performed prior to therapy and every two months thereafter. Caution should be ob. 
served when administering DEPAKENE to patients with pre-existing hepatic disease. 
qu in Pregnancy: THE EFFECTS OF DEPAKENE IN HUMAN PREGNANCY ARE 
UNKNOWN. ANIMAL STUDIES HAVE DEMONSTRATED TERATOGENICITY. 

Studies in rats demonstrated placental transfer of the drug. Doses greater than 65 
mg/kg/day given to rata, mice and rabbits produced an increased incidence of skeletal 
abnormalities of the ribs, vertebrae and palate. In rats, there was a dose-related delay in 
onset of parturition. Postnatal growth and survival of the progeny was unaffected. 
Embryolethality or major developmental! abnormalities occurred in rats and rabbics at 
doses of 350 mg/kg/day. Studies are being conducted to determine whether there are 
differences in the toxicity of DEPAKENE (valproic acid) in pregnant rabbits when com- 
pared to non-pregnant rabbits. 

Recent reports suggest an association between the use of anticonvulsant drugs by 
women with epilepsy and an elevated incidence of birth defects in children born to these 
women. Data are more extensive with respect to phenytoin and phenobarbital, but these 
are also the most commonly prescribed anticonvulsants; less systematic or anecdotal re- 
poris suggest a possible similar association with the use of all known anticonvulsant 


rugs. 

The reports suggesting an elevated incidence of birth defects in children of drug- 
treated epileptic women cannot be regarded as adequate to prove a definite cause and 
effect relationship. There are intrinsic methodologic problems in obtaining adequate 
data on drug teratogenicity in humans; the possibility also existe that other factors, e.g., 
genetic factors or the epileptic condition itself, may be more important than drug 
therapy in leading to birth defects. 

The great majority of mothers on anticonvulsant medication deliver normal infanss. It 
is important to note that anticonvulsant drugs should not be discontinued in patients in 
whom the drug is administered to prevent major seizures because of the strong 
pep of precipitating status epilepticus with attendant hypoxia and threat to life. 

n individual cases where the severity and frequency of the seizure disorder are such 
that the removal of medication does not pose a serious threat to the patient, discontinua- 
tion of the drug may be considered prior to and during pregnancy, although it cannot be 
said with any confidence that even minor seizures do not pose some hazard to :he 
developing embryo or fetus. 

The prescribing physician will wish to weigh these considerations in treating or coun- 
seling epileptic women of child-bearing potential. 


PRECAUTIONS 

General: Because of rare reports of platelet aggregation dysfunction, thrombocytopenia 
and elevated liver enzymes, liver function tests, platelet counta and bleeding time deter- 
mination are recommended before initiating therapy and at periodic intervals. 

Since DEPAKENE (valproic acid) may interact with concurrently administered enti- 
convulsant drugs, periodic serum level determinations of concomitant anticonvulsant 
ye recommended during the early course of therapy. (See Drug Interactions). 

DEPAKENE is partially eliminated in the urine as a ketone containing metabolite 
which may lead to a false interpretation of the urine ketone test. 


Information For Patients: Since DEPAKENE may produce CNS depression, especially 
when combined with another CNS depressant (e.g., alcohol), patients should be advised 
not to engage in hazardous occupations, such as driving an automobi:e or operating dan- 
gerous machinery, until it is known that they do not become drowsy from the drug. 

Drug Interactions: DEPAKENE may potentiate the CNS depressant activity of alcohol. 

THERE IS EVIDENCE THAT DEPAKENE MAY CAUSE AN INCREASE IN SERUM 
PHENOBARBITAL LEVELS, ALTHOWGH THE MECHANISM OF THE INTERAC- 
TION IS UNKNOWN. ALL PATIENTS RECEIVING CONCOMITANT BARBITURATE 
THERAPY SHOULD BE CLOSELY MONITORED FOR NEUROLOGICAL TOXICITY, 
SERUM BARBITURATE DRUG LEVELS OBTAINED, IF POSSIBLE, AND THE BAR- 
BITURATE DOSAGE DECREASED, IF APPROPRIATE. 

THERE IS CONFLICTING EVIDENCE REGARDING THE INTERACTION OF 
DEPAKENE WITH PHENYTOIN. IT IS NOT KNOWN IF THERE IS A CHANGE IN 
UNBOUND (FREE) PHENYTOIN SERUM CONCENTRATIONS. THE DOSAGE OF 
eo SHOULD BE ADJUSTED AS REQUIRED BY THE CLINICAL SITUA. 

THE CONCOMITANT USE OF VALPROIC ACID AND CLONAZEPAM MAY PRO- 
DUCE ABSENCE STATUS. l 

Caution is recommended when DEPAKENE (valproic acid) is administered with 


drugs affecting ars alee e.g., aspirin and warfarin. (See ADVERSE REACTIONS). 


Carcinogenesis, Mutagenesis: There has been insufficient stady of the drug in animale 
to determine whether it has carcinogenic potential. Carcinogenicity studies in rats and 
mice are currently in progress. 

Mutagenesis studies on DEPAKENE have been performed using bacterial and mam- 
malian systems. These studies have provided no evidence of a mutagenic potential for 
DEPAKENE. 

Pregnancy: See WARNINGS. 

Nursing Mothers: DEPAKENE is excreted in breast milk. It is not known what effect 
this would have on a nursing infant. As a general rule, nursing should not be undertaken 
while a patient is receiving DEPAKENE, B 

Fertility: Chronic toxicity studies in juvenile and adult ra:s and Jogs demonstrated 
reduced spermatogenesis and testicular atrophy at doses greater than 350 mg/kg/day in 
rats and greater than 90 mg/kg/day in dogs, THE EFFECT OFDEPAKENE (VALPROIC 
ACID) ON THE DEVELOPMENT OF THE TESTES AND ON SPERM PRODUCTION 
AND FERTILITY IN HUMANS IS UNKNOWN. 


ADVERSE REACTIONS 

Since DEPAKENE ivalproic acid) has usually been used with other anticonvulsant 
drugs, it is not possible, in most cases, to determine whether the follcwing adverse reac- 
tions can be ascribed to DEPAKENE alone, or the combination of drugs. 

Gastrointestinal The most commonly reported side effects at the initiation of therapy 
are nausea, vomiting and indigesticn. These effects are usually transient and rarely re- 
quire discontinuation of therapy. Diarrhea, abdominal cramps and constipation have 
been reported. Both anorexia with some weight loss and increased appetite with weight 
gain have also been reported. 

CNS Effects: Sedative effects have been noted in patients receiving valproic acid alone 
but are found most often in patients receiving combination :herapr. Sedation usually 
disappears “pon reduction of other anticonvulsant medication. Ataxia, headache, 
nystagmus, diplopia, asterixis, “spots before eyes", tremor, dysarthria, dizziness, and in- 
coordination have rarely been noted. Rare cases of coma have been noted in patients 
also on phenobarbital. 

Dermatologic: Transient increases in hair loss have been: observed. Skin rash and 
petechiae have rarely been noted. 

Psychiatric: Emotional upset, depression, psychosis, aggression, hyperactivity and 
behavioral deterioration have been reported. 

Musculoskeletal: Weakness has been reported. 

Hematopoietic. Valproic acid inhibits the secondary phase of platelet aggregation. 
‘See Drug Interactions). This may be reflected in altered bleed:ng time. Relative 
lymphocytosis and mild thrombocytopenia have also been noted in isolated cases. 
fn betae has been reported. 

Hepatic: Increases in serum alkaline phosphatase and elevations of serum glutamic 
oxaloace'ic transaminase (SGOT) have been noted. Isolated cases of severe hepa- 
totexicity have been reported. (See WARNINGS). 


OVERDOSAGE 
A single case of overdosage with valproic acid has been reported. After ingesting 36 
grams in combination with phenobarbital and phenytoin, thepatien: presented in deep 
coma. Àn electroencephalogram recorded diffuse slowing, compatible with the state of 
consciousness. The patient made an uneventful recovery. 

Since DEPAKENE is absorbed very rapidly, gastric lavage may be of limited value. 
General supportive measures should be applied with particular attention being given to 
the maintenance of adequate urinary output. 


DOSAGE AND ADMINISTRATION 

DEPAKENE ivalproic acid? is administered orally. The recommended initial dose is 15 
mg/kg/day increasing at one week intervals by 5 to 10 mg/kg/day, until seizures are con- 
troiled or side effects preclude further increases. The maximum recommended dosage is 
30 mg/kg/day. If the total daily dose exceeds 250 mg, it shouldibe given in a divided regi- 
men. 


The following table is a guide for the initial daily dose of DEP AKENE ivalproic acid) 
(18 mg/kg/day}: 


i Total 
l Daily 


Rumber of Capsules or 
Teaspooafuls of Syrup 


Weight 
Pose 2 Dose 3 


(kg) ü Dose (mg) Dose 1 


22 549 
855-— 87.9 
88 — 131.9 
132 — 164.9 
165 -—— 197.9 





As the DEPAKENE dosage is titrated p blood levels of phenobarbital and/or 
phenytoin may be affected. See PRECAUTIONS). 

Patients who experience G.I irritation may benefit from adminis:ration of the drug 
with food or by slowly building up the dose from an initial low level 

THE CAPSULES SHOULD BE SWALLOWED WITHOUT CHEWING TO AVOID 
LOCAL IRRITATION OF THE MOUTH AND THROAT. 


HOW SUPPLIED 
DEPAKENE (valproic acid) is available as orange-colored soft gelatin capsules of 250 
mg valproic acid in bottles of 100 capsules (NDC 0074-5681-13), and as a red syrup con- 


taining the equivalent of 250 mg valproic acid per 5 ml as the sodium salt in bottles of 16 
ounces (NDC 0074-5682-16). 
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‘The Karryall 


4 compact lea-her case for small instruments 


Measurine just 12" by 4” by 272" the Karryall is an 
idee case-or physicians. It fits easily into a larger bag, 
czat pocket or glove compartment and carries your 
besic inst uments in a pliable main compartment 
sealed by a zipper. 

Price $16.95 [inc udes shipping] 

Free gold initials: ass 


Marge L—É——————————————— 


Adcress 


| JACON INDUSTRIES P. Box 231, Boston, Ma. 02146 
















VISUAL NEURO-SENSORY UNIT 


Wills Eye Hospital 
Philadelphia, Pennsylvania 


We are seeking an M.D. and/or Ph.D. to direct our 
Visual Newro-Sensory Unit. This laboratory will perform all 
the afferent and efferent visual testing for a 120 bed eye 
hospital which is a major tertiary ophthalmologic referral 
cemer with an out-patient activity that exceeds 150,000 
visits per year. Expertise in eye movement evaluation is 
essential. 

Such an individual should have proven teaching, basic 
ad clinical research and administrative ability. This 
gestion carries an academic appointment at the assis- 
tant/associate professor level with a full benefit program. 
intereste« applicants should send their curriculum vitae 
ie Thoma: D. Duane, M.D., Ph.D., Wills Eye Hospital, 1601 
Sprmg arden Street, Philadelphia, Pennsylvania, 
BBO. 

Wills Eye Hospital complies with the provisions of the 
Civi Rigkts Act of 1964, and the Pennsylvania Human 
Rel: tions. Acts, and all requirements imposed pursuant 
the eto, tb the end that no person shall on the grounds of 
race, colar, national origin, or religious creed be excluded 
‘om parsicipation in, be denied benefits of, or otherwise 
be subjeet to discrimination in the provision of any care 
ef service. The nondiscrimination policy of Wills Eye 
ospital applies to all patients, physicians and 
emoloyee. 
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TA-1000 


Early BSER screening can now be 
performed throughout the hospital. 
The microprocessor-based 
TA-1000 is a complete unit 
including stimulus, oscilloscope, 
pre-amplifier and recorder. Four 
knobs and nine push buttons 
control all parameters allowing 
for convenient bedside testing. 



















FEATURES: 
e Lightweight (less than 50 Ibs. 
complete) 


e Inexpensive (50% less than 
research units) 


e Compact 
e BSER and ECochG Testing 





^ TELEDYNE 
AVIONICS 


PO Box6400 
Charlottesville. VA 22906 


(804) 973-3311 
AU-1-79 
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STRESS HEADACHE’ 





ESGIC'.. .. 


COMPOSITION: Each tablet contains: 
Isobutylallylbarbituric Acid (butalbital) 
WARNING: May be habit forming. 

BEEN Lai dem ucsdas ertet ua PY oc, ba” 40 mq. ( ?4gr.) 


Pe Gee sn dean idaln fel x rae EE .... 325 mg. (5 gr.) 


X oacTTtVR WENT .... 5bOmg.(*gr.) 


Properties and Therapeutics: Many clinicians report that nervous tension and anxiety under- 
lie stress or muscle contraction headache. Sustained contraction of head and neck muscles 
is a major factor in this type of headache. ESGIC was designed to be an effective means of 
relieving head pain due to these factors by combining the analgesic effect of acetaminaphen 
with the mild sedative effect of isobutylallylbarbituric acid. Acetaminophen may be used 
safely and comfortably by most persons sensitive to aspirin. 


"Indications: Based on a review of this drug by the National Academy of Sciences-National 
Research Council and/or other information, FDA has classified the indications as follows: 
"Possibly'' effective: For use to relieve pain; in "conditions in which combined sedative 
and analgesic action is desired, such as, nervous tension and sleeplessness associated with 
pain, headache, or general malaise"; in nervous and muscular pain accompanied by hyper- 
excitability and nervousness; and in "all conditions requiring relief of pain or reduction 
of fever, such as rheumatic and arthritic conditions, neuralgia, aches and pains, dys- 
menorrhea, respiratory infections and febrile conditions (common colds and gripoe), 
dental extractions and minor surgical procedures and headaches." Final classification 
of the less-than-effective indications requires further investigation. 















Contraindications: Hypersensitivity to any of the components. 

Precautions: Due to the presence of a barbiturate, may be habit forming. Excessive or 
prolonged use should be avoided. Keep out of the reach of children. 

Side Effects: In rare instances drowsiness, nausea, constipation, dizziness, and skin rash 
may occur. Discontinue use immediately upon occurrence of any such reactions. 

Adult Dosage: One to two tablets, repeated if necessary, but not more than six per day. 


GILBERT LABORATOR!ES 
Stirling, New Jersey 07980 


Complementary Clinical Trial SAMPLES will be sent on Request 
Distributed Nationally 
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STRESS HEADACHE’ 


CAUTIOUS of Aspirin 
CONCERN over Phenacetin 
CAREFUL of Coloring Dyes 


p ESGIC 5, 


Containing . . . Acetaminophen 
(No coloring dyes in new white ESGIC tablet) 








In certain 


hetps control spasticity 
mainly a: the spinal evel 


The principal mode-of action of 
Lioregal is at the sonal level, affo-ding 
effective relief ef spasms 3f voluntary 
muscles. Actionsa- suprespinal sites 
may also occur anc contr bute to the 
clinica! effect. 


usually relieves flexor 
spasms...aids hys ologic 
function 


Lioresal affords efective relief of vol- 
untary muscle spasm, particularly 
flexor spasms and «ssociated pain, 
clonus-anc muscul.r rigicity. Patients 
may be abie to perform everyday 
functions morecorfortadly with in- 
creased independence and ability to 
cope with probiem:. 


In a recentstucy, Feldman et al fcund 
'... baclofen [Lioresal] hed beneficial 
effects on activ tiesof dai y living in 
MS patients if treatment was initieted 
before they Deeame funct onally 
dependent. ` 


helps avoid ris« of 
oversedzticn 


'Bac ofen caused less sedation than 
would have been e«pected from zom- 
parable doses of dazepan but it did 
nevertheless Fave a trancuilizing 
effect....° ^ 


no liver toxicity reported 


Unlike the skeletal muscle relaxant, 
dantroiene, henato-oxicit™ has nct 
been reported with _ioresal. Accord- 
ing to a recent stude, ‘‘The side e fects 
were, on the w3ole benign and tran- 
sient and abated wh persistence at 

a particular dose or with e minor de- 
crease incose Ne: erious side effects 
developed anc ther? were no signs of 
even trans.ent 5one marrow, liver, 
kidney, or zastroin3stina toxicity.” 3 





facilitates physiotherapy 


By controlling pain and spasticity, 
Lioresal helps make physiotherapy 
easier as the pain and limitation of 
motion that prohibits such activity is 
reduced; '... patients are usually 
better candidates for nursing care 
and physical therapy. ^ 


important results from a 
multicenter study of 
spasticity secondary to 
multiple sclerosis^ 

less spasticity, less pain 


After 5 weeks' treatment of 106 mul- 


tiple sclerosis patients with spasticily: 


. . the overall spastic state, daytime 
and night spasms, and pain and stiff- 
ness had improved significantly in 
patients treated with baclofen.’ '* 


- Tendon stretch reflexes 
Lett Right 
Pain Frequency knee jerk knee jerk 


Mu | 


Rating scale 
O-None. 1- Minimal. 2- Mild 
3- Moderate; 4- Severe 


Flexor spasms 
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Ratıng scale 

D-Absent. 1- Diminished 
2- Normal. 3- Increased 
4- Hyperreflexia 


Legend: No. of patients Gacioten (n - 40) a_i 
Placebo (n - 37) BEEN — — —3À3 
Adapted* Baseline Week 5 


50% improvement by 
physicians’ rating’ 

At the end of the same five-week 
interval, improvement was noted in 
approximately 50% of patients 
treated with baclofen as compared 
to improvement in only 33% of the 


placebo-treated patients. 
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to help relieve spasticity of 
‘multiple sc-erosis, spinal cord injury disease 





Excessive sedation often encountered 
with diazepam and tranquilizer-like 
products is usually nct a prob em with 
Lioresal. However, because transient 
drowsiness can occur, patier ts should 
be cautioned against the operation of 
automobiles or dangerous machinery. 


A few cases of increased SGOT, 
elevated alkaline phosohatase and 
elevated blood sugar Fave been 
reported but were not considered 
clinically significant. Gastrointestinal 
and other side effects also heve been — 
reported but generally do not persist. 


Please read the brief summary cf the 
prescribing information on the next 
page for details regarding abrupt 
drug withdrawal, impa red renal 
function, stroke, and pregnancy. 


A case history— 


able to function 
better after spinal 
cord injury 


J.N., a 30-year-old male with a 
4-year history of complete 
transverse myelopathy at T5, 
secondary to gunshot wound. 
He was not able to cet out of 
bed without help, ncr put on his 
shoes because of powerful 
extensor s2asms in Doth lower 
extremities. On 60 mg Lioresal 
daily, he was able tc transfer 
from bed to wheelct air, put on 
his shoes and tie his laces. 


Data on file, Geigy Pharmaceu- 
tical Company, Summit, New 
Jersey. 


Dosage should be individualized. 


Therapy should be started at low dosage and 
increased gradually. Improvement may not show 
immediately, so it is important to continue the 
drug for a reasonable period until the optimum 
effect is achieved. Avoid abrupt withdrawal (see 
Warnings). 

Dosage should be titrated. The following dosage 
titration schedule is suggested. 


A O O 


000 
Q^ 0^ 0^ 
900000 


Improvement is not always immediately apparent; 
therefore continue for a reasonable period until 
optimum effect is achieved (usually between 
40-80 mg daily). The total daily dose should not 
exceed a maximum of 80 mg daily (20 mg q.i.d.). 
For full information, including dosage schedule 
and administration, please read the prescribing 
information. 





5 mg t.i.d. 
for 3 days 





10 mg t.i.d. 
for 3 days 





15 mg t.i.d. 
for 3 days 





20 mg t.i.d. 
for 3 days 





Brief Summary of Prescribing Information 


Indications Lioresal. brand of baclofen, is useful for 

the alleviation of signs and symptoms of spasticity 

resulting from multiple sclerosis, particularly for the 

relief of flexor spasms and concomitant pain, clonus 

ind muscular rigidity 

Patients should have reversible spasticity so that 

Lioresal, brand of baclofen, treatment will aid in re- 

storing residual function 

Lioresal, brand of baclofen, may also be of some 

value in patients with spinal cord injuries and other 

Spinal cord diseases 

Lioresal, brand of baclofen, is not indicated in the 

treatment of skeletal muscle spasm resulting from 

rheumatic disorders 

The efficacy of Lioresal, brand of baclofen, in stroke, 

cerebral palsy, and Parkinson s disease has not been 

established and, therefore, it is not recommended for 

these conditions 

Contraindications Hypersensitivity t0 Lioresal 

brand of baclofen 

Warnings 

a. Abrupt Drug Withdrawal: Hallucinations have oc 
curred on abrupt withdrawal of Lioresal, brand of 


LIORESAL 


baclofen 


to help relieve spasticity of 
multiple sclerosis, spinal cord injury/disease 


baclofen. Therefore, except for serious adverse 


reactions, the dose should be reduced slowly 
ontinued 

Because brand 
primarily excreted unchanged 
through the kidneys 


t may ber 


wren the ar IQ | dis 
b. Impaired Henal Function 


( yf 1CI( TE n. is 


Lioresal 


it should be given with cau- 
dosage 


ecessary to reduce the 


ion. ana 


If IKE LI resal, í rad (a i Dal lofen, | as not signi j 


‘anty Denetited patents with stroke These pa 
uemts have also shown poor tolerability to the 


d Pregnancy: Lioresal. brand of baclofen. ha 


orug 
been 
snewn to mcrease the incidence of omphaloceles 
(ventral hernias) im fetuses of rats given approx 
imately 13 times the maximum dose recommended 
forhumar use, at a dose 


food intake 


which caused 
ana weight gain in dams 


Or rabbits 


significant 
reductions in 
This abnorn 
There was also an inc 
plete sternebral ossific 
approximately 13 times the maximum recom- 
mended human dose, and an increased incidence 
of unossified phalangeal nuclei of forelimbs and 
hindlimbs in fetuses of rabbits given approximately 
7 tmes the maximum recommended human dose 
There are no studies in pregnant women. Lioresal 
brand of baclofen, should be used during preg- 
nancy only if the benefit clearly justifies the poten- 
tial risk to the fetus 
Precautions Safe use of Lioresal, brand of baclofen 
in chi dren under age 12 has not been established, and 
itis, tħeretore not recommended for use in children 
Because of the poss bility of sedation, patients 
should be cautioned regar ling the operation of 
automobiles cr other dangerous machinery 
livities made hazardous by decreased alertness 
Patients should also 5e cautioned that the central 
nervous system effects of Lioresal, brand of baclofen. 
may be addi'ive to those of alcohol and other CNS 
depressants 
Lioresal. brand of baclofen, should be used with cau- 
tion where spasticity is utilized to sustain upright 
posture and balance n locomotion or whenever spas- 
ticity i5 utilized to obtain increased function 
In patients witn epilepsy, the clinical state and elec- 
troencephalogram should be monitored at regular 
intervals, since detenoration in seizure control and 
EEG have been reported occasionally in patients tak- 
ing Lioresal, brand o: baclofen 
It is net known whether this drug is excreted in human 
milk. As a general rule, nursing should not be under- 
taken-while a patient is on a drug since many drugs 
are excreted in human milk 
A dose-related increase in incidence of ovarian cysts 
and aless marked increase in enlarged and/or 
hemorrhagic adrenal glands was observed in female 
rats treated chronica ly with Lioresal, brand of baclo- 
fen. The relevance of these findings to humans is not 
known 
Adverse Reactions The most common is transient 
drowsiness (10-6395). In one controlled study of 175 
patients, transient drowsiness was observed in 6396 
of those receiving Lioresal, brand of baclofen, com- 


lily was not Seen in mice 


reased incidence of incom- 


ation in fetuses of rats given 


ind ac- 


£ = 
acebo group. Other 


dizziness (5-15%) 


(5-15%) and i ilique (2 4Y% J Others re- 


pared to 36% | 
common adverse reacbons are 
weakne: 
ported 


of those in the p 


Neuropsychiatric: Confusion (1-11%), headache 
(4-8%), insomnia (2-7%), and rarely, euphoria, ex- 
citement. depression, Fallucir atior paresthesia 
muscle pain, tinnitus, Surred speect oordination 
disorder, tremor, rigidity dyst taxia Dlurre* 
vision, nystagmus, strabismus. mosis, mydriasis. dip 
lopia. dysarthria, epilerzic seizure 

Cardiovascular: Hypotension 0-995). Rare instances 


ot dyspne ] palpitation chest pein, syncope 
Gastrointestinal. Nausea (4-12 
695). and, rarely dry 


abdominal pain 


. constipation (2- 
taste disorder 


and positive test 


mauth, anorexia 
vomiting, dia 'rhea 
stoo 


for occult 


DIOOGQ II 
Genitourinary. Urinary fea 


enuresis, urinary retention, dysuria, impotence. in- 
ability to ejaculate, noc uria, hematuria 

Other: Instances of rash. pruritus, ankle edema, ex 
cessive perspiration, w2ight cain, nasal congestion 
Some of the CNS and genitou "inary symptoms may 
be related to the underlying di 
drug therapy 

The following laboratory tests nave been found to be 
abnormal in a few patients receiving Lioresal, brand 
of baclofen: increased 3GOT, elevated alkaline 
phosphatase, and elevation o° blood sugar 

How Supplied White, cval, singl2-scored tablets of 
10 mg in bottles of 100 

For complete details, including description, actions 
dosage and administra *on, and 
see full prescribing information 


sease rather than to 


Overaosage, please 


667252 (REV. 11/77) C77-49 
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— Valproic Acid 


i Reviiw of a New Antiepileptic Drug 


boc Bruni, MD, p die Wilder, MD 


seizure ine that include absence 
seizures (adjunctive therapy). This 
review details the antiepileptic ef- 
fects, EEG effects, mechanism of 
action, pharmacology, and VICOIOEY. 
t of valproic acid... 


CHEMISTRY 
 Valproic 


-. acid was demonstrated to possess 
a anticonvulsant effects by Meunier et 


al. l 


EFFECTS ON — 
SPECIFIC SEIZURE TYPES 


Valproie acid i is currently approved . 


by the FDA as sole and adjunctive 


therapy in the treatment of absence 
seizures and as adjunctive therapy for 


other seizure types when they oecur in 


broad-spectrum anticonvulsant activi. 


Sy. 


= screening. Jo dE dmgs 1 
i acid (di-n-propylacetic 

. acid, 2-propylpentanoic acid, 2-propy- . a 
. valerie acid) is a branched - chain | 
- carboxylic acid. It differs from other . 
antiepileptic | drugs in that it lacks 
nitrogen and a ring moiety. V alproie - 
_acid (pK, 4. 95) has a molecular weight — 
of 144 and oecurs as a colorless liquid. 
lt is highly | water soluble and very 
soluble in organic solvents. Valproie- | 


| phenobarbital, (7). phenacemide, 
















has eer arisen because of dts. 


ty in experimer. tal models of. epep. 


Absence Selzures (Petit Mal) 
The. classical animal. mod 










M (5) chlordiazepoxide, 


valproic acid, (9) trim jethadione; 
ethosuximide, nd. 


The littieal hes of valprois 
has been mainly studied in open- 
and the results are summariz 
Simon ok gti and ale 














conjunction with absence seizures. refrac 


Valproic acid is more effective in the 


. generalized than in the partial epilep-. ON 
sies and is particularly effective in 
patients who demonstrate 3/s spike- _ 
wave discharges in their EEG. In. 
Europe, it has been used in the 
management of grand mal, simple - 
and complex. partial, myoclonic, and. 
mixed grand mal and petit mal- 
| seizures. Its use in x these seizure types 





greater than 75% reduction in ab 












di" poids a greater than 33% 
tion in absence seizures in 64% 
patients. Suzuki et : 

















seizures in 84% of 19 patients 
third controlled trial did not 
patients with absence seizures 

A summary of results of c| 


| Valproic Acid—Bruni & Wild 
































: | 031 pi 

P treated with. valproit adit Of these 
420 suffered from typical or atypical 
absences. There was at least a 75% 
-reduction in seizure frequeney in 
approximately two thirds of the 
~ patients with typical absence seizures 
. (simple and complex) and in 50% of 
-the patients with atypical absence 
. seizures. Thirteen percent of the 
. patients with typical absences and 
3075 of the patients with atypical 
absences failed to show a notable clin- 
ical response. 

The results of three studies per- 
formed in the United States are avail- 
-"able/*' and they also demonstrate 
. the efficacy of valproic acid in intract- 
able seizures. The study by Adams et 
al? was of only two patients with 
absence seizures and three with 
atonic-akinetic seizures. 

.The study by Mattson et al" 
-concerned only three patients with 
absence seizures and the authors 
,elaimed optimal benefits in those 
patients with absence seizures docu- 
- mented by 24-hour videotape and 
EEG monitoring. At the University of 
Florida, Gainesville, 25 adult patients 
. with absence seizures, 23 of whose 
-conditions were medically intractable, 
were treated with valproic acid." 
. Some of the patients had, in addition, 
- others seizure types. Ages ranged from 
*15 to 40° years (mean age, 24 years). In 
a short-term, acute-phase study of 16 
< weeks, patients were assessed weekly. 
. Six-hour, telemetered EEGs were ob- 
tained before entry, during placebo 
.therapy, and after ten weeks of 
valproie acid therapy. At each visit, 
patients were evaluated neurological- 
ly and blood was drawn for antiepilep- 
—tie-drug plasma levels, and routine 
chemistry, hematological, and other 
special tests. Seizure records of all 
“seizure types were maintained by the 
patients and observers and were 
-reviewed weekly. Twenty-one pa- 
tients have completed one year of 
“valproic. acid therapy. At monthly 
intervals, patients have been evalu- 
ated as in the short-term study. Six- 
- hour, 16-channel EEGs were obtained 
at the completion of one year of 









































valproic acid therapy. Spike-wave dis- 


charges were counted and timed and 


compared with pretreatment and the . 
‘short-term treatment phases. Electro- 





 encephalographie changes were corre- 
Jated with. plasma valproie acid con- 
centrations and clinical response. 
Pharmacokinetics, side effects, and 
-drug interactions were also evalu- 
ated. ge 
H Seventyaine percent of the pa- 
tients experienced an excellent elini- 
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£ reduction i in absences 
three percent were seizure free. The - 





optimal clinical response was general- 
ly observed as soon as therapeutie 
plasma levels of valproic acid were 
achieved (four to five weeks). In this 
study, patients were generally receiv- 
ing other antiepileptie drugs; howev- 
er, at one year, four patients were 
receiving only valproic acid, with 
continued excellent seizure control. 
Other recent Eurepean studies have 
been added, and these again confirm 
the efficacy of valproic acid in the 
treatment of absence seizures.'*-*° 


Myocionic Seizures 


In the review by Simon and Penry,’ 
35 patients with ee seizures 
were reported. Of these, exper- 
ienced a greater than 75 
myoclonic seizures. Pinder et al 
reported at least a 7595 reduction in 
seizure frequency in about three 
fourths of the patients with bilateral 
massive epileptic myoclonus. Jeavons 


et aP” consider valproic acid the drug | 


of choice for myoclonic epilepsy. In 
our group of patients reported by 
Villarreal et al’ and Bruni et al,” all 
six patients had a greater than 75% 
reduction in seizure frequency. Al- 
though having a diferent pathophys- 
iological mechanism, postanoxic in- 
tention myoclonus also responds to 
valproic acid therapy ^? 


Tonic-Clonic Seizures 
(Grand Mal) 


The usual animal model used to 
sereen new antiepileptic drugs for 
possible use in the treatment of tonic- 
clonic seizures is the maximal electro- 
shock seizure model in mice; The 
order of protective potency is as 
follows: (1) oxazepam, (2) diazepam, 
(3) primidone, (4) diphenylhydantoin, 
(5) phenobarbital, (6) mephenytoin, (7) 
nitrazepam, (8) chlordiazepoxide, (9) 
methsuximide, (10) phenacemide, (11) 
clonazepam, (12) valproie acid, and 
(13) trimethadione.* From this model, 
one can predict that the efficacy of 
valproie acid is less than against 
absence seizures. From a review of the 
literature, Simon and Penry’ found a 


— greater than 75% reduction of seizure 


frequency in 53% of the patients. 


Pinder et al* quoted a similar reduc- 


tion in 46% of the patients. In our 


" 


Series, three of six patients had a 


greater than 75% reduction in fre- 


quency of tonic-clonie seizures. 


Focal Seizures 


Electrophy siologieally, valproic acid: 


does not influence the epileptic focus 






dn expérfiténtal cobalt-indtiéed er ile jè -~ 
sy.” In eats with alumina lesions, the ~ 





ures. Sixty- 


a. redaction: in 





use of valproie acid results in the 
disappearance of projected parox ysms 
and myoclonic jerks.” E 
The results of treatment with 
valproic acid of partial seizures witbe 
elementary symptomatology (fcf al 
seizures) are less satisfactory. The 
results of 16 uncontrolled trials and - 
one controlled trial, with a total of 121 
patients, show at least a 75% reduction 
of seizure frequency in only 28% cf the 
patients In the controlled trial of 
Richens and Ahmad," two of four 
patients experienced a seizure fre 
quency reduction of approximatel: 
50%. Mattson et al” reported a greater _ 






than 50% reduction in nine of 16 »ases _ iss 


of partial seizures with elementary - 


(five cases) or complex (11 cases) - 
symptomatology. Not enough patients "mun 
with partial seizures secondarily gen- ~ 
eralized have been treated to assess 


the efficacy of valproic acid in this 
seizure type. 


Compia Partial Seizures 


To predict- the effectiveness of : 


antiepileptic drugs against partial | 1 


complex seizures, the laboratory test i 


used is the prevention of electroshock 


seizures in mice.” The order of potency _ 
is as follows: (1) diazepam, (2) pheno- 
barbital, (3) ehlordiazepoxide, (4) oxa- 
zepam, (5) nitrazepam, (6) diphenylhy- .. 


dantoin, (7) phenacemide. (3) valproic. — 


acid, and (9) trimethadione 5*5 . dS 
The efficacy of valproic acid i in the E 


treatment of partial seizures with 


complex symptomatology is similar to 
that in focal motor seizures. In a 
review of reports on 308 cases,* only 
28% had a greater than 75% reduction 


in seizure frequency. Forty-two per- - P / 
cent of the cases had less than e 388% 


reduction in seizure frequency. The 
series of Adams et al" showed a 
greater than 50% reduction of partial 
complex seizures in only one of five 


patients. Our own experience is that E 


approximately one third of the pa- 
tients have a good clinical response. 


Miscellaneous Seizure Types 


The results of treatment of atonic 
or akinetic seizures with valproic acid 
showed a’ ‘75% reduction in seizure 
frequency . in 34% of the patients." 
Forty-six percent showed a minimal 


response. Forty-three percent o? the = 


patients with mixed absence. and . 
generalized tonic-clonic seizures 
showed a greater than 75% reduction 
in seizure frequency. 


Cavazzuti^ followed up 47 chi dren — E 
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-they do to nitrazepam - 


n: the- authors’ 


asta ‘tial number of- 


ur during sleep, end this 


ZEG responses. 


ger un p n A re- 


à M arinier" noted: dit- | 


cic children treated 


the efficacy of valproic acid in reduc- 
ing generalized paroxysmal dis- 
charges. The efficacy of valproic acid 
in reducing EEG bursts in the alumi- 
num hydroxide monkey model has 
been studied by Lockard and asso- 
ciates.'" The effect of valproic acid on 
the EEG in patients with partial 
seizures has not been fully evaluated. 


MECHANISM OF ACTION 


The exact mechanism of the action 
of valproie acid in the treatment of 


. epilepsy is unknown. Godin et al^ 
-proposed that valproic acid increases 
. brain levels cf the inhibitory neu- 


rotransmitter  y-aminobutyrie acid 


(GABA) by competitive inhibition of 
. GABA-transaminase. | 


Simler et a? found a correlation 


between the anticonvulsant effects of 
. valproic acid or audiogenic seizures in 
genetically susceptible mice and in- 
. creased whole-brain GABA levels. 


Subsequent studies have shown that 


brain and cerebellar levels of GABA in 
animals are increased only with dose 
levels unlikely to be achieved clinical- 


ly.*5* Harvey“ proposes that valproic 
acid interferes with the metabolism of 


- GABA and prevents its re-uptake by 


glial cells and axonal terminals. Selec- 


tive changes i in GABA concentrations 
-in the regions of synaptic clefts may 
. be more important than increases in 
total-brain GABA levels. 


Valproic acid blocks the convulsant 
effects of the GABA antagonists 
pierotoxin and bicuculline at doses 
below or similar to those required to 


block pentylenetetrazol-induced sel- 


zures.** Lust et ai" found valproic acid 


. both increased brain GABA levels and 


decreased cyclic guanosine monophos- 
phate (cGMP) levels in animals. A 
decreased amourt of cGMP is asso- 
ciated with increased excitability of 
cerebellar Purkinje’s cells that in turn 
have an inhibitory output. An increase 


in this inhibitory output may be 


important in the control of epileptic 
discharges. 

Some workers?-** have stressed 
the ability of valproic acid to inhibit 
suecinie semialdehyde dehydrogenase. 
A decreased conversion of GABA to 
succinate might critically modify en- 
ergy metabolism and cause interfer- 
ence with GABA-mediated synaptic 


inhibition.“ 


In a recent study, Slater and John- 
ston?’ found that valproic acid causes a 
specific dose-related increase in potas- 
sium membrane conductance that 
leads to hyperpolarization of the rest- 
ing membrane potential. The valproic 
acid concentrations used, however, 


Experimental work has supported ` were excessively y greater than plasma 


aptic inhibition, which suggests that- 


. kindling; however, the eect was less ^ 


Doses to prevent a generalized seizure _ 


demonstrated that valproic acid blocks : 
ca kindled convulsion. | 


prevent further increases. The maxi- 


response. 


-tions are required to help guide thera- .. 








levels achieved in patients. The rela- 
tionship between changes in mem-. 
brane. conductance ard ‘changes in. 
GABA levels is unknown. _ = 

Data that. cast some doubt on te 
GABA hypothesis have been obtained — 
by some other workers.” MacDonald . 
and Bergey? found that valproic aeid | 
augments ' GABA-mediated postsyn- 












enhanced inhibi tion by GABA. may i 
explain its anticonvulsant action. T lec 
final conclusion on how valproic. add 3 
reduces epileptic discharges is hot ES 
presently available. E 


EFFECTS ON KINDLING 


Valproic acid has a cemplex action "E 
on the kindling model of experimental 
epilepsy. 5* In eats, low doses of valpro- 
ic acid prevented the establishment of- 














































noticeable than that of phenobarbital. " 


after kindling was established were 
substantially higher. Earlier studies — 
by Tanaka and Lange* and Wada* 


_ CLINICAL PHARMACOLOGY 

. Dosage and Administration 
Valproic acid is supplied as 250-mg. 
capsules and, in syrup form, as its 
sodium salt in amounts equivalent tà. 
250 mg of valproic acid per 5 mL. The 
recommended initial dosage i is15 mg/ 
kg of body weight per day, with. 
increases at weeklv intervals of 5 to 10° 
mg/kg of body weight per day until. - 
seizures are controlled or side effects — 


mum manufacturer-reeommended _ 
dosage is 30 mg/kg of body weight per: 
day; however, to achieve therapeutic ^ 
plasma levels, the authors have used . 
maximal dosages o? 62 mg "kg of body 
weight per day. Administration with 
meals may reduce initial nausea with- . 
out a decrease in the extent of absorp- . 
tion. Since valproic acid has a short - 
half-life, the medication should be - 
administered in three divided doses: . 
The maintenance dose must be indi- . 
vidualized depending on the. clinical ne 


Valproic Acid Assay 


Several assays for valproiz acid that 2 
use gas-liquid chromatography have 


been deseribed.'s^** Owing to great. 


individual differences in dosage re- ` 
quirements to achieve a. therapeutic. 
plasma level, plasma level determina-- 


py. Since valproic acid has a short _ 
half-life, paama level determinations . E 


. Valproic Acid—Bruni & Wilder. (395 | 























dose is most. appropriate. 


Pharmacokinetics E 


levels are reached within one to four 
hours. Absorption is delayed if taken 


vidual variations exist between daily 

dose and plasma levels.*"^* The 
eauses of this pharmacokinetie yaria- 
tion may be differences in absorption, 


more consistent relationship was 
found by Loiseau et al,” Ferrandes 
and Eymard, “ and Klotz.” | 
. Both the one-compartment'°*"* 
and- two-compartment models have 


netics of valproic acid. The rapid 
-distribution equilibrium and the rela- 
tively small fraction present in the 
X peripheral compartment make the use 


priate. The pharmacokineties are sim- 


and are independent of dose.“ V alpro- 
ie acid is highly protein bound,***** 
and in man, the degree of protein 
^ binding is 90% to 95%. Species differ- 
-= ences exist in the degree of protein 
. binding and the percentage of the 
binding decreases with increasing 
temperature." The. binding of the 
drug to protein influences the clear- 
- ance of valproic acid, with an increase 
; jn the binding of the drug causing a 
. decreased clearance that indicates 
_ that valproic acid has restrictive and 
: flow-independent elimination.” Val- 
` proie acid distributes mainly into the 
` extracellular space. The apparent 
volume of distribution is approxi- 
. mately 0.23 L/kg of body weight 
- (range, 0.15 to 0.42 L/kg of body 
| weight). ‘ 
^ The plasma half-life is generally 
^ seven to ten hours.'*5'5**:9 In cages 
of overdosage, half-lives up to 30 


<: short half-life, plasma concentrations 
. fluctuate considerably. As previously 
stated, generally, only a poor correla- 


E plasma concentration, 


< monitoring: salivary levels i is not yet 


zt plasma levels occurs in humans as it 
- does in the monkey." 


à gelation to dosage. ‘Plasma level deter- E 
mination before the morning Wally : 


Valproic acid is rapidly and nearly 
completely absorbed." Peak plasma - 


E aftera meal"; however, the extent of 
. absorption is unaffected. Wide indi- 


biotransformation, or excretion. A. 


been used to describe the pharmacoki- - 


of a one-compartment model appro- 


.. lar for healthy subjects and epileptics 


hours are observed." Owing to its 


-tion exists between daily dose and 


-. . Therapeutic plasma levels are gen- | 
s erally 50 to 100 pg/mL although some — 

-patients require greater. levels for 

optimal control?" The role of 


= established. It is unknown if a diurnal 
. circadian variation of valproic acid 
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Animal studies indicate t that 


ie acid rapidly enters the CNS ‘ead: : 
crosses the placen ta. Valproie acid 
penetrates into breast milk to an 


extent of less than 10%.” 
The excretion and metabolism of 


valproic acid are rapid. The elimina- __ 
tion of valproic acid and its metabo- 


lites occurs principally in the urine, 
with minor amounts in the feces and 


expired air. Very little unmetabolized - 


drug i is present in urine. Valproic acid 


is primarily metabolized in the liver 
and is excreted as the glucuronide | 


conjugate. Other metabolites in the 


urine include 2-propyl-5 hydroxypen-- ‘ 
tanoic 


acid and  2-propylglutarie 
acid. 7° 

Enterohepatic cireulation has been 
demonstrated by Eymard et al, who 


showed that approximately 8% of an 


orally administered radioactive dose | 
appeared in rat bile within seven | 


hours. 


Drug interaction 


Interaction of valproic acid with- 
phenobarbital and phenytoin has been 
reported." The most commonly - re- 


ported interaction is the increase in 


phenobarbital levels during concur- 


rent administration of phenobarbital 
with valproie acid. Plasma phenobar- 
bital levels may increase 30% to 40%, 


which requires a reduction of dosage. E) 
to prevent sedation. In eleven of 13 .. 
patients who received phenobarbital 


and valproic acid concurrently, Wilder 


et al'* reported an increase in pheno- - 


barbital levels that required a reduc- 


tion of phenobarbital dosage. The 
average phenobarbital dosage was 
reduced from 168 mg/day to 92 mg/ 
day whereas the average plasma level - 
decreased from 27 pg/mL to 23 pg/ 
mL. The plasma concentration only 


dropped 15%, although the daily phe- 
nobarbital dose was decreased 46%. 
The reason for the increase in plasma 


phenobarbital] levels is uncertain; how- 
ever, it may be due to hepatic enzyme 


inhibition (J. Bruni, MD, B. J. Wilder, 

MD, unpublished data, November 
1978). We found no change in urinary 
pH or phenobarbital excretion after 
the administration of valproie acid to 


patients and its administration exper- _ 
imentally to cats concurrently receiv- 


ing phenobarbital. 





*References Yl, 13, 16, 18, 66, 68-70, 77-39, 









reported. substantially 
¿phenytoin levels in seven ip 
maintained on a constant phenyyf | 
3 dose. Plasma phenytoin levels ju. EE 
to inerease again at 16 to 20 weeks, w- 


deci "asi . however, seems to E 
sitory,**" and with time, plasma 
levels. return to pre-valproie aeic val- 
ues. In the short-term study, we 
lower total 


and at one year, six of these patients - 
had, stable total phenytoin plasma. 





concentrations similar to those ob- . — 


tained in the pre-valproic acid treat- 
-mënt period.” The possibility that this — ^ 
. may be due to subsequent enzyme . . 


inhibition. has not been excluded. . 


Interaction of valproic acid | "andi 3 


Jeavons et al.’ Nine of 12 patients had - 


developed, "and 


associates'* treated nine adult pa- 
tients with both drugs concurrently 


| and no adverse effects were noted. 


| . TOXICOLOGY 
"e das effec: ts associated: with 


"igtofiazepáro has been reported by => 





-unwanted effects with this combina-. 
— tion. In five patients, absence status — 
in four patients, ^. 
drowsiness . developed. Wilder and . . 


| valproie acid have generally been 
mild. Nausea, vomiting, abdominal . 
 cramps,. and diarrhea are tke most 


commonly observed side effects. In _ 


general, these oceur early in the ther- DE 
apy and are transient. These side = 
effects can be minimized by adminis- — 
tering the drug with meals. Drowsi- 


ness and sedation are seen in patients ^ 


concurrently. receiving phenobarbital; 


. however, it is unclear as to whether 


valproie acid itself has any se dative’: - 


_ effects. Coma may rarely secur in — 
patients receiving phenobarbital and - 


ean usually be attributed to high plas- 
ma levels of this drug. Ineoordination 


and ataxia are rare. Variable changes © 


in appetite occur, however, ard a nota- 
ble number o? 
pronounced weight gain. Eighteen of 
our patients showed 


is generally mild and transient, and at 
times, hair grows in again, curly. 


patients have : 28. ] 





substantial — ^ 
weight gain (average 8 kg). Alopecia 


Whether valproie aci id has any psycho- , Tet 


| tropic effects is uncertain. Some of 


our patients have experienced a mild - 


nonincapacitating resting and postur- 
-Al tremor. Only two of our patients 
. required discontinuation of therapy 
A diversity of opinion exists as to 
the effect on phenytoin. Most workers 
have reported a decrease in total. 
phenytoin plasma levels resulting . 
from displacement of phenytoin from ` 
protein-binding sites and subsequent. 
increase in phenytoin metabolism. - 


because of toxic side effee-s. In one 


i patient, intractable nausea and vomit- 
ing developed, and in one patient, 
drug-related hepatitis deve.oped. 


Laboratory abnormalities noted 


with valproic acid include false urina- 
cry bs for ketones and glucose, mild 
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j localization of brain stem lesions*^ 
—— and are now routinely. applied in clini- 
i of cal audiometry for the determination 
d -of deafness in infants and small chil- . 
l dren.” Somatosensory evoked re- 

t sponses have also begun to be applied 
- to neurological . 
_. Jems.'^" These sensory potentials are 
recorded from the scalp, often far. 
..away from their presumed source. . 
. Comparison between scalp and intra- 
y cerebral responses is rarely possible. 
us. © Few | direct recordings from the | 
» human cortex and subcortical struc- ir 
| tures: have been carried out. Yet 
i- the knowledge ef physiological eharae- —— 
t teristics. is of paramount importance | 
“if we are to conclude that the absence 
or delay of a certain wave of the 
potential complex signifies a lesion of .. ing the 
with Se 
_ All record igs were 'monopclar; ' the ref 
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a specific neuronal complex. - 
In this report, the normal character- 
| istics of somatosensory evoked poten- 


 tials from the human thalamus and 
n. somatosensory eortex are described. 


METHODS 


i "Recordings from the cerebral cortex 
"were earried out in four adult patients 


during surgical treatment of partial sei- 


zures with complex symptomatology origi-. 


-nating in the ternporal lobe. Recordings 
‘from the thalamus were carried out in five 


adult patients during stereotaxic surgery. 
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.graph. The information stored on tape was. |. 
later processed. by a general purpose come — 
puter. Writeouts from the cemputer were. 
made with an X-Y ineremental. plotter. - 
Fifty samples. were averaged for each 
point explored. Digitalized. resolution was. 
0.89 ms. The. latency of | ‘the evoked. 
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1 evoked potentials recorded from thalamus ( patien 
. HC 3). Calibration bar for 100 RET refers to thalamic: 


ofl 2 OM UO cie Vis ol cortical response. 
2 The onset d of the positive wave: — á 


A ranged. from. 13 to 14.1 ms, witha 
mean of 13.8 5 0.4 ms; the range of. ee ae 
. the peak latency was 17 to 18.7 ms, ized to the contralateral hand, iu -1. Stim 
i with & mean. of 18.1 + 0.6 ms. The suggesting, at least in this case, that aci 
| s could be obtained only with we were stimulating the N VO rather - ing be 
‘contralateral stimulation. Ipsilateral than the ML. In one patient, responses . tral g 
-stimulation produced no responses. were obtained also from contralateral zm y wn in 
The. potentials deseribed could be stimulation of the tibial nerve. A ^ highest. 
: recorded i in a region with a diameter ^ systematic exploration of the NVC 
-of 4 to 5 mm. As the electrode moved was not carried out because it was 
“away from the NVC, there wasarapid ^ considered potentially dangerous. E 
decline of the amplitude of the poten- € i 
tial, but small deflections of similar T v os» H 
-configuration and latencies could be Evoked responses to onalari eo E 
recorded, presumably by volume con- median nerve stimulation consisted of only : 23 
duction, as far as 1em.away from the — a complex polyphasic potential usually ^. precen ral nd (ees es gy rus | 
region of maximum amplitude. These ^ having a "double humped” configura- - unt 2 nedially and. uperioty. e ei 
de responses. were recorded from elec- © tion of alternating positive and. hega- .- to cor | 
. trodes targeted at the NVC, but it was tive waves. A nomenclature similar to gy 
- not possible D exclude tha our elec- the one proposed for the auditory In 
| |  cortex^^ was adopted: P dates om 
positive polarity and N negative 
polarity, and letters are followed. by 
numbers in sequential order. `; 
=- The most common response con- _ 
sisted of a double positive deflection, a the 
P, and P, separated by a negative 
d ndt hump, N N,. The amplitude of P, and P. 
- proximity of the NVC and the ML ranged frem 25 to 200 nV. The rising 
- remained unsolved problems. The tm- . phase of P, occasionally was inter 
| ited time. available for recording — rupted by one or more indentations, | 
: prevented the use of -physiological giving them à polyspike appearance . iggeste n 
: methods to attempt - 0 Clarify - the as described originally by Kelly et al^ from: thes areas BEET ee 
| Source of this large potenti * | (Fig 2). Wave P, was often. preceded ^ conducted events or areas of weaker 2 
. patient, electrical stimulation a ‘the ' by a small negative wave, N,, having. ` projection. | k 
= „electrode position yielding the largest an amplitude of 2 to 20 aV. The laten- - The area activated by even fierve:” | 
. response produced paresthesia local- cy of these waves is tabulated in T: stimulation corresponds to the locas " 









































































"ipli morphalogy a 
igative vani as | Alei e 


























i i P ibla ti the paa of 1 
variability of structures. 







gyrus or - behind the ‘post. p 
> ; ue evoked ecd 

















. 400 nd Neurol-- Vol 36, July 1979 | d Somatosenso | Evoked Potentials-Cel esi 2 





* i ther m $c alet or h eraa] poten ilio 


| irn show e earliest p mies. Bt 


E N, P, . 
 33.6-435 . 40.8-76.2 


‘Correlation Between Scalp and 
intracortical Potentials 


as. recording was limited to the area of & eco oud 
f: the postcentral gyrus. E 


Evoked petentials were fecorded E 


| tnm the sealp the day before and five 


s — days after the neurosurgical interven- 


He tion in all four patients undergoing - 
. temporal lobectomy and in two pa- - 
tients undergoing thalamotomy. No t 


.. major differences were noted ow it of | 


| ‘tween the scalp potentials obtained ` 
in before or after surgery. As shown in. 
Fig 4, there is very close correlation |. 
among the waves recorded directly 2 
from the postcentral gyrus and the. 
i .sealp. Peak latencies of the first two 


e postcent al gyrus dii 
in tae precentral gyrus _ 
8 f the face. Unfortu- ` 
sepor | case, the sensory us 


ponuve waves. differed only by 1 to 


; m Év 


Simulation. 1 Du a qos en 
tive wave having a peak latenc 
"i to 18 ms. milous a The posibility ; 





oes a longer latency and a smaller 


potential than responses from 
NVC. P 
The first recording of. evoked pot 
E tials- from che kuman postcentr 
| gyrus was carried out by Woolsey et 


ia — in 1949.* Sinee then, stable potentia 8. 
^ hàve been obtained from the postce 


- tral gyrus both by electrical stimula 
tion of limb nerves (mostly 


median nerve) and/or taetile stimula- - 


vel x Tasa reversal ie 












1 ble on Peak Latencies of Major Deflection of ‘Sematosensory Thalamic 
Ecc v Evoked Potentials 
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. Foot | ] 40 hone us | ahead PE : 

Median nerve ai wrist — 13-16 SA ae ee 5 x 
— o. bial nerve . 25-30 I a Fig 6. —Diagrammatic representation or 
UIT Madiin nerve ar wrist : 12-18 12-18 25.30 somatosensory and motor cortical areas T 
DM. man. Note larger representation of face, 
tongue, and lips in. motor homut 
 . compared to sensory. homunculus. M indi-’ 
-d` cates cortical areas producing vocaliza-: 
j tion when stimulated; G, representation of. 
n genial E Sus Me _Sippiementary motor 
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Ths responses, uid . »S0ry responses by stimulation of both son” * also ecorded from. single. 
er represented vol. . the postcentral and precentral gyri. r 
te from a dipole -Malis et al” have shown that somatic ey found sı 
at the « central sensory evoked responses in the motor being selectively activated by active 
E eortex of monkeys survive the abla- and pass re band aa These E 
tion of the postcentral gyrus. It is single neu "eh 
known that the somatosensory corti- . 
cal areas 3, 2, and 1 of monkeys have 
. efferent cortical connections to area 4 
and that area 4 projects back to the 
. primary sensory area in a reciprocal 1S. NO! 
> funpu _ "fashion. Penfield and Boldrey^ re- exclusively molor, but aa he 
led:o report a tected ported sensory responses to electrical central region is an integrated sens 
l'en responses in the -stimulation of the precentral gyrus. ry-motor system with the postcan té 
entral Eyri The Later, Penfield and Rasmussen?" - gyrus predominantly sensory in area - 
demonstrated that these responses in. Sm I and. the ‘posteentral giros 
man were not due to spread of the predominantly motor in area M; 
: stimulus to the primary somatosenso- — (Woolsey's" nomenclature). _ E 
n cates acd. white - ry area because they could still be — In two instances, we noted that the - 
gum ‘Penfield baits elicited after the excision of the post- motor representation of facial i move- 
shy . central gyrus. Goldring and Ratche- ^ ments was higher than the correspoi = 



























































Somatosensory Evoked Potentia's—Celesia " E 
























































posteentral g gy jr 
of these patients, precentral somato- 
sensory evoked potentials were re- 


detailed mapping of the entire senso- 
ry-motor cortex was not carried out. 


in light of the detailed analysis by 


recorded in the same patient point- 
by-point motor and sensory responses, 
and noted that the face area on the 
motor side had a larger representation 
than the sensory counterpart. Wool- 
sey et al suggest that the relationship 


projeetion fields and specialization of 
 fünction as demonstrated in animals 


representation of the face and more 
. specifically of the lips and tongue may 


 mimiery and articulation of language. 


port their contentions. = 
CA modified Penfield. ‘homunculus 


sentation has a larger hand area on 


_and a larger face representation on 
the motor side. Penfield and Rasmus- 
.sen^ located the second somatosenso- 


Sylvian fissure (Fig 6). From this 
same area, Woolsey et al" and Hirsch 
et al“ obtained small negative soma- 
tosensory evoked potentials with a 
latency of 35 to 50 ms. Auditory 
- evoked responses were recorded from 
this same area and were shown to 


auditory cortex.**** The feline anteri- 
or ectosylvian gyrus, where the second 
- somatosensory area and the auditory 
suprasylvian. fringe area are located, 
. is analogous to the upper bank of the 
o Sylvian fissure in man. Walzl and 
" "Woolsey**. demonstrated cochlear pro- 
_ jections: tọ the upper bank of the 
Sylvian. fissure in monkey and consid- 
~ ered this area to represent the simian 
` second auditory area A II. Berman? 
-. found considerable overlap and inter- 
action of somatic and auditory cortical 
. responses in part of the second soma- 
—tosensory area of the cat. The caudal 


E neurons in the anterior. part. of S I 
were activated by specific somatosen- 


al fields, while the posterior part was 


activated by nociceptive stimuli from 
larger and less well-delineated periph- 
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| scribed i in rien i 
-eortical conneetions for these two 
. regions. The anterior part receives 
projections from the ventrobasal com- 


pr ior 
S. ya in one 


corded in a region higher than the 
sensory counterpart. In these cases, a . 


i "These observations may be of interest i 


Woolsey et al (unpublished data) of | 
the human Rolandie region. They . 


between local elaboration of cortical — 
_also applies to man. The larger motor. 


be related to human acquisition of - 


. Our data, though fragmentary, sup- - 


.. reflecting these findings is shown in 
-. Fig 6. The somatotopic cortical repre- - 


the sensory side of the central sulcus - 


` ry area S II on the upper bank of the 


persist after removal of the primary 


p borders of FS II in primates are also 


sory stimuli from restricted peripher-. 





plex, while the posterior part receives 


projections from the posterior nucleus - 


of the thalamus. Woclsey* and Merze- 
nich and Brugge" have shown that 


several auditery cortical fields sur- 


round the first auditory area of A I. It 
is still uncertain whether the posterior 
part of the Sylvian fissure is an exclu- 
sively auditory region or an area 


receiving multisensory inputs. This. 


same uncertainty exists in man with 


the posterior part of 3 Il overlapping | 
with a caudal sensory field. This latter t 
either represents auditory area A IL or 
a multisensory area. 


The configuration of our scalp 


recordings is very similar to the  - 
sequence of positive-negative deflee- s 
the literature.” . 
Comparison between scalp and intra- 
cerebral recordings reveals some in- 


tions described im 


teresting features. Direct thalamic 
recordings do net show any wave 


earlier than the major positive wave. 
with a latency of 17 to 18 ms (Table 2)... 
As shown in Fig 3, this wave corre- 


sponds only approximately to scalp 
wave N, (N 20 of proposed Interna- 


tional Nomenclature") The earlier 
positive deflection seen at scalp deri- 
vation P,-A, had a latency of 15.6 ms, 


corresponding to the P 15 wave of 
International Nomenclature, but had 


somatosensory potential It must be 


concluded, contrary to the statements | 

of Allison et al,” that scalp wave P 15 © 
does not originate in thalamic struc- | 
tures but rather must represent 
events originating in "prethalamic" 
pathways. The precise source of P 15 


cannot be ascertained at this time. 
Scalp wave P 15 was also not observed 


in cortical recordings. The failure to- 


record wave P 15 may have been 
related to the use of a frontal bone 


reference. Cracec'* has shown that the - 
wide distribution over the scalp of this- 


wave and its cancellation in recording, 
using a frental reference. 


. .In contrast to this lack of eorrela- 
tion, waves N,, P,, N,, and P, of scalp ! 
recordings were closely matched by | 
waves of similar morphology and 
polarity at cortical sites. Table3shows  ' 
a comparison among the latencies of. ` 
somatosensory potentials recorded di- 


rectly from the human cortex by 
different investigators. There is gen- 


eral agreement that the major deflec- - | 
tion is a positive wave with a peak 
latency oscillating around 24 to 30 ms. . 
Wave N, has also been recorded by 





ys different t thalamo- ^ moe E 
3 mis. This Miner d is very won to our 


] matter" ae- over "the ents ena 
postcentral gyri. Demino et al" fur- 


. corded from the epidural space over. 
shad © the somatosensory primary cortex. 
no correlation with any thalamic ~ 


= provided suggestions, end made available his 
extensive data on human recordings from the >) 


. response abnormalities. Neurology 27:316-325, 


"— Potentials—Celesia 









did of eS i5 ms. 


level and. red Pi ceis the i 
thalamie positive wave recorded froy df 
the NVC.: There are, however, sofhe 
discrepancies. The thalam:e potential 
is positive and has a peak latency of _ 
18.1 ms, while the cortical wave N, has - 


_ a negative polarity and a peak latency. 
of 20.2 ms. The polarity reversal may- 


be a reflection of looking at the same 
potential source from the opposite . 
sides of a foteney dite 2 However, 







mm thalhinseortical ce 
iR aves d and P, dc 


ty of thé classis Scegli pri- a = E 
mary area." The intracortical source 
of waves P; and P, has been demon- 


strated by the Goldring school. They - 


poder à polarity. reversal of both - 








ther showed that cryogenic lesions of 
the thalamie nucleus VPL severely 
reduced waves N,, P,, and P, of. the.. 
somatosensory evoked potentials. re- 





These findings suggest that all these 
three waves require the intact fune- |. 
tion of the thalamus or thalamocorti- | : 
cal pathways. 


` Clinton N. ‘Woolsey, MD, read the manuscript, 





- somatosensory cortex. 
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3 * Open-biopsy - 
man with slowly progressive proximal 
weakness demonstrated a striking pattern 
. of excessively recruited, pathologically 


usually equated with myopathy. Histologic 



















E fibers with: connective 


involvement of terminal axons COME 
(Arch Neurol 36 :406-409, "nm - : 






pervasive EE 
(EMG). pattern of excessively 
.. recruited, pathologically small, overly 
l polyphasie- motor unit potentials with- 
_out evidence of motor unit. drop-out or 
enlargement of other m 
potentials is widely considered to be 
‘diagnostic of myopathy (“myopathie 
EMG”). This concept has been criti- 
-eized on .several grounds. Among 
these is the theoretical possibility that 
- this pattern could result from neuro- 
genie mechanisms. affecting only a 





many neighboring motor units.’ 
_ Prior. investigators have provided cir- 
cumstantial evidence in support of 
this possibility,"* but direct evidence, 
^ which can only be ensured by open- 
. biopsy EMG,’ has previously been 
lacking. = 

This study provides direct. ani 


open-biopsy EMG, that this composite 
^ EMG pattern can be recorded from a 
.. biopsy site CEA histologie, 





“Accepted for publication July 2r, 1978, 
. ^. From the Departments of. Medicine, Division 
of Neurology (Drs Warmolts and. Mendell), and 
. Pathology (Dr Mendell), Ohio State University 
College of Medicine, Columbus. 
Reprint requests to Means Hall, Rim 458, 466 wW 
>.. Tenth Ave, Columbus, OH 48210 (Dr mas 
. melts). 
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electromyography i 
(EMG) of two muscles of a 29-year-old. 


small motor unit potentials. This pattern is 


E study of tissue enciosing the recording - deft shoulder. Occasional 
` Sites, however, yielded evidence of neu- ^ 


— disease alone. In ree this 


i Intramuscular n nerve ‘toss of myelinated 7 
| tissue. and... 
“Schwann cell proliferation. The EMG . 
pattern is considered to reflect a reduced - 
number of activated muscle fibers within ^ 
. motor units. due to random neurogenic 


fraction of the terminal branches of 


mation, through the technique of . 


: Diet Correlation. "E à Pattern of kate ody Recruited, 
z Pathologically Small Motor Unit Potentials 
With Histologic Evidence of Neuropathy 
John R. Warnelts, MD, ioe R. Mende MD 


histochemical, and ultrastructural cri- 
. teria for neuropathy alone. 


REPORT OF A CASE 


A 29-year-olé man experienced during 


weakness, first around the right then the 
fasciculations 


. were perceivec in arm and chest wall 
.. muscles. No symptoms of cranial nerve, was 
^ sensory, or sphincter dysfunction were - pote 


noted. 


Examination showed an obese man. with: 
atrophy of shoulder girdle, trapezius: and 
pectoral muscles, and seapular winging - t 
 bilaterally. Symmetrical weakness graded | fied 
at 4 according to the Medical Research : 
. Council Scale (MRC) was found in trape- - 
infraspinatus, 
Supraspinatus, biceps, iliopsoas, and: hip. 


zius, rhomboid, pectoral, 


adductor museles. Lesser weakness (4+ 
MRC) was detected in deltoid, triceps, 


brachioradialis, hamstring, gluteus: maxi- 


mus, and anterior tibial muscles. Cranial 
nerve and sensory examination results 
were normal. 
throughout. Babinski's sign was absent. 


LABORATORY STUDIES 


The following laboratory atudies ^ were "d n d st 
z standardization; the same electrode is used. 
for all open-biopsy EMGs.) Electromyo- 

l graphie activity was recorded ata depth of 

2 to 3 mm. at Several points across the 


normal: complete blood cell count, serum 
BUN, glucose, electrolytes, 
calcium, alkaline phosphatase, cholesterol, 
vitamin B,, Ta T,, serum protein electro- 
phoresis, and creatine phosphokinase. Uri- 


nalysis results were normal. Heavy metals Ja ve 


"4 





were not detected in abnormal amounts 
urine. There were no roentgenographié 
abnormalities of spine or chest. Liver and 


spleen sean with technetium Te 99m. was 


normal. 

Examinatien of CSF found no cells, 
normal glucose level, and protein concen- 
tration of 59 mg/dL. Serum lipoprotein 


electrophoresis supported type IV hyper- - 


lipoproteinemia, The serum cholesterol 
value was 2€4 mg/dL (normal, up to 250 


mg/dL); the triglyceride value was 214 mi 
o mg/dL (normal range, 30 to 160 mg/dl). 


CONVENTIONAL — 
ELECTRODIAGNOSTIC STUDIES _ 


Maximum motor nerve conduction vélo 2 
ities and distal latencies were normal in . 
right medien anc ulnar nerves. Right 
ulnar, median, radial, and sural sensory ^ 
nerve distal latencies were normal Right 
anterior tibial maximum nerve conduction f 
velocity was slightly slow at 38. m/s ae 


(normal, 40 zo 70 m/s). | 
On concentrie needle eleetrode EMG 


| f | Goan Bian y Ek oranjea Nandi & Mendeli 





Tendon reflexes were normal 


magnesium, 


l ance of 20- bandwidth at -3 dB from 


removal, stt riki terse abnormalities were . 



















: exümitition, “highly polyphasie:motor unit. 


potentials . of very short duration and low | - 


E amplitude were the rule ‘throughout right o 


biceps, trapezius, and infraspinatüs mus- 





eles. These were. exceedingly. richly re- 
| ^. eruited 
„the past two rears progressive painless. ' 





2 leading. to ful. interference . sno | 
full. eed in these weak muscles 2t 





positive xiii waves were ATA ERE in: 
the first dorsal interosseus, biceps, triceps, : 


and deltoid. muscles. 


| OPEN-BIOPSY EMG 


: Open-biopsy: EMG was performed in ihe A 
left deltoid muscle using techniques pre- ©. 


_ viously deseribed.’ Under sterile operating ^ - 
‘room: conditions, the musce surface was. ^^ — 

exposed after local skin anesthesia. A 
concentric: ieedle electrode with an inner 











r of 0.1 mm of che design used 
ne EMG examination was used to. 
nically applicable results. (For - 















during rest and graduated 

raction against. manual — . 
>. Electrical activity was ampli- | 
isplayed (amplifier input imped- 










Hzto16 kHz) and stored on FM tape at 76.2 
cm/s tape speed (pass band, 0 to 10 k: T2). E 
After recording, the muscle biopsy: speci- E 





. men. enclosing, the recording needle was. 
excised... c 


From. F point. selected for biopsy n d 


eye. 





: mi | ‘effort. anid’ molers effort (Fig 3). 
The amplitude of successively recruited 
motor unit potentials inereased in keeping 
.. with their 
- initialand terminal components of medium . 
and higher threshold units were obscured 
by overlapping from other potentials, their 
main negative spikes appeared narrow in 
— width (Fig 3). An interference pattern was 
Lane on full effort from this muscle of 


der of recruitment. While the — 











Fig 1—Motar unit potentials of pathologi- 
ca'y ssort duration and low amplitude 
recorded fram Diopsy specimen shown in 
Fic 4 curinc (A) minimal and (B) slightly 
greater effort. For comparison, motor unit 
potentials ofimc7 ma! size recorded by open 
biepsy electromyography during minimum 
contraction won deltoid muscle of normal 
adult are illcstrated in C. 





Fig 2.— With time-base amplification for 
internal deta , a and b are, respectively; 
the fourth amd "ifth recruited motor unit 
potentia 's recor«ed from biopsy specimen 
in Fig 4, ard correspond to potentials 
marked s anc ban Fig 1. Size and configu- 
ration aee constant during consecutive 
discharge. Fer comparison, c, d, and e are 
motor unit potentials recorded during 
minimal effor fom superficial deltoid of 
normal subjects. 





Fig 3.—Pathologically small motor unit potentials recorded from biopsy specimen site in 
Fig 4 discharged excessively rapidly and were recruited in excesswe number on mild 
effort (A in comparison to normal control C) and moderate effort (3 in comparison to 


normal control D). 


4 MRC strength. The summated amplitude 
on full effort was reduced to under 2 mV. 
No motor unit potentials of increased 
amplitude or duration were identified. In 
resting musele, a single, slowly discharging 
positive sharp potential was recorded. 
Subsequent analysis from FM tape using 
delay-line techniques permitted four addi- 
tional sets of observations. First, the main 
positive-negative deflections of the second 
through fifth recruited motor unit poten- 
tials had single fiber characteristics* and 
rise times of 200 to 300 us, ensuring that 
they were generated by muscle fibers in 
close proximity to the exploratory tip* and 
contained within the biopsy specimen. 
Second, the duration and amplitude of the 
first five recruited motor unit potentials 
were, respectively, 4.2 ms, 75 to 100 pV 
(distant); 3.2 ms, 100 nV; 3.6 ms, 125 uV; 4.6 
ms, 200 uV; and 4.4 ms, 400 „V (Fig 2). 
Duration of subsequently recruited motor 
unit potentials could not be measured 
owing to overlapping potential compo- 
nents. For comparison, 80 first to third 
recruited motor unit potentials recorded 
percutaneously with the same delay line 
method, sensitivity and time-base amplifi- 
cation from superficial deltoid muscle of 
four normal male subjects aged 28 to 31 
years had a mean duration of 14.6 ms, with 
a range of 7.2 to 32.8 ms. This 19% increase 
in normal mean duration over the figure of 
12.2 ms obtained by Buchthal'" is an effect 
of the increased time-base amplification 
with delay-lire techniques that alters reso- 
lution of where the potential departs from 
the returns to the baseline." Hence, none 
of the first five recruited motor unit poten- 
tials recorded from the biopsy specimen 
had a duration greater than either 64% of 
the shortest duration of any potential or 
32% of the mean of normal potentials 
recorded from normal subjects. Third, none 
of the potentials had components sepa- 
rated from the main potential by pro- 





Fig 4.—Myofibrillar adenosine triphospha- 
tase stain, preincubation pH of 4.6. Atro- 
phy of three fiber types can be seen. Type | 
fibers are dark, type IIA light, and type IIB 


intermediate 
x 170). 


(original magnification 


longed latency, which if present would 
have suggested suecessful reinnervation 
via slow conducting axonal sprouts.’ 
Fourth, no change in sze or configuration 
was seen during consecutive discharges of 
the first five recruited motor unit poten- 
tials as might have suggested intermittent 
distal axonal or neurcmuscular junction 
transmission failure. 

The left deltoid biopsy specimen enclos- 
ing the recording tip was excised and 
processed for histological and histochemi- 
cal reactions as previously described.'* The 
biopsy specimen contained isolated and 
small groups of anguar fibers without 
necrosis scattered throigh the specimen. 
With myofibrillar adenosine triphospha- 
tase stains, type I, ILA, end IIB were found 
to be atrophic (Fig 4). No type grouping or 
type predominance was present. With 
oxidative enzyme stains, rare target and 
targetoid fibers were seen. No abnormali- 
ties were identified by stains for glycogen 
or lipid. One necrotic fiber was present in 
the entire biopsy specimen and there was 
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Fig 5.—Small intramuscular nerves surrounded by increased 
connective tissue. Individual nerve fibers show no definite myelin 
sheath (toluidine blue, original magnification x 1,100). 


x 16,000). 


no increase in endomysial connective 
tissue. 

A neighboring strip of muscle from the 
left deltoid selected solely for histological 
and histochemical processing demon- 
strated nearly identical morphologic find- 
ings. 

A subsequent left biceps muscle biopsy 
was performed to specifically study intra- 
muscular nerves for ultrastructural confir- 
mation of a neuropathy. Electromyograph- 
ic recording from the entire surface of the 
exposed muscle was conducted in the 
manner previously described. The EMG 
findings again consisted of motor unit 
potentials of pathologically short duration 
and excessive polyphasicity, with increased 
recruitment and discharge frequency rela- 
tive to effort, both from the exposed 
muscle not removed and from the muscle 
enveloping the electrode tip that was 
chosen for excision. The histological and 
histochemical findings from this piece 
demonstrated an even more widespread 
pattern of muscle fiber atrophy again 
affecting types I, ILA, and IIB with other 
features essentially identical to those 
found in the deltoid muscle biopsy speci- 
mens. 


ULTRASTRUCTURAL STUDY 
OF INTRAMUSCULAR NERVE 


A portion of biceps muscle from the 
motor point was clamped in situ and fixed 
in 3% glutaraldehyde in 0.1M phosphate 
buffer for four hours. After an overnight 
wash in 0.1M phosphate buffer, the tissue 
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Fig 7.—Electron micrograph of intramuscular nerve devoid of 
myelin sheath with increased number of Schwann cell processes 
and redundant basement membrane (original magnification, 





was postfixed in 1% esmium tetroxide in 
0.1M phosphate buffer for one hour and 
dehydrated in graded alcohols and propyl- 
ene oxide and embedded in Spurr low- 
viscosity embedding medium. Intramuscu- 
lar nerves were identified in 1 p thick 
sections stained with toluidine blue. Se- 
lected blocks were sectioned and examined 
in an electron microscope. 

Intramuscular nerve bundles containing 
one to 20 nerve fibers were studied. The 
ehanges were similar in all size nerve 
bundles. There was a reduction in the 
number of myelinated nerve fibers and an 
increase in connective tissue. In the light 
microscope, many intramuscular nerve 
fibers showed little or no myelin sheath 
and were surrounded by increased connec- 
tive tissue and Schwann cell processes (Fig 
5 and 6). At an ultrastructural level large 
axons devoid of a myelin sheath were 
surrounded by many Schwann cell pro- 
cesses (Fig 7). Rare axons appeared to be 
remyelinating as judged by an increased 
axis cylinder/myelin thickness ratio. In 
addition, many intramuscular nerve bun- 
dles contained unmyelinated nerve fibers 
presumed to be axonal sprouts (Fig 8). 
There was no definite evidence of axonal 
degeneration and the axoplasm showed no 
abnormalities. ; 

In the course of examining the intramus- 
cular nerves, 17 end-plates were identified 
on random thin sections in the electron 
microscope. Although no single criterion 
can be used to idertify a pathological 
change without morphometric analysis," 
ten of 17 motor end-plates showed one or 
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Fig 6.—Intramuscular nerve on left shows large axon without 
myelin sheath. Normal myelinated nerve fiber can be seen on 
right (toluidine blue, original magnification x 1.100). 





Fig 8.—Unmyelinated nerve fibers presumed to be axonal sprouts 
within intramuscular nerve bundle (original magnification, 
x 23,000). 


more of the following characteristics: 
neurofilamentous engorgement of the 
nerve terminal of one, degenerating nerve 
terminal characterized by whorls of mem- 
branous material filling the axon terminal 
in one, postsynaptic regien devoid of nerve 
terminal in four or associated with small 
regenerating axons in two, and simplifica- 
tion of the postsynaptic rezion with a 
reduction in the number of junctional “olds 
in six. 
COMMENT 


The present report illustrates, by an 
open-biopsy histological correlative 
study, that a composite EMG pattern 
of excessively recruited, pathological- 
ly small motor unit potentials without 
evidence of motor unit drop-out or 
motor unit potential enlargement can 
be recorded from muscle fulfilling 
histological, histochemical, and ultra- 
structural criteria of neurogenic dis- 
ease. The muscle recorded from con- 
tained large and small groups of atro- 
phied muscle fibers of the three major 
histochemical types (I, IIA, and IIB) 
as well as target and targetoid fibers. 
Only one degenerated muscle fiber 
was seen. There was no muscle fiber 
smallness of the type suggesting faul- 
ty maturation, and no preferential 
type I atrophy. Intramuscular nerve 
bundles showed a loss of myelinated 
nerve fibers, and proliferation of 
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tween serum lipid abnormalities and 
neuronal degeneration. The EMG pic- 
ture is, however, atypical for this 
disorder. 

Although it is not unusual to record 
pathologically small and _ polyphasic 
motor unit potentials from focal areas 
of muscle in varying types of neuropa- 
thies, we have not observed a prevail- 
ing pattern of excessively recruited, 
pathologically diminutive motor unit 


potentials without evidence of motor 
unit drop-cut in previous patients 
with adult spinal muscular atrophy, 
either by routine or open biopsy EMG. 
recording. The experience of others . 
may be pertinent in this regard. Haus-.. 
manowa-Petrusewicz et al” found the - 
average duration of motor unit poten- . 1975. 
tials to be shortened more often than 
increased im patients with diabetic 
neuropathy, lead neuropathy, chronic. 
neuropathy of unknown cause, and 


Guillain-Barré syndrome. Quantita- 


tive EMG br Black et al* found four | 
eases of patients with untypified 


muscle weakness and wasting in 


which a “myopathie EMG” conflicted - 
with a “neuropathie biopsy" specifi- 
eally excised from a muscle not stud- 


ied electromyographically. Munsat et 
al" reported two of 24 patients with 
neurogenie muscular atrophy of in- 


faney with prolonged survival show- 


ing a "mixed neuropathic-myopathic” 


electromyographic picture. Garth et 
. al'* conjectured that focal “myopathic 


electromyographic changes” found by 
them in spinal muscular atrophy 


might correlate with their findings of | 


focal necrotic muscle fibers on biopsy. 
More recently, Dahl 


tion” and “eoexistent myopathy” i 


both juvenile and adult onset spinal 
muscular atrophy with the surmise 
t. that the “myopathic” EMG features. 
 axonal 


might result from distal a 
involvement. Mastaglia and Walton'* 
recorded "myopathic" EMG features 
alone in three of 17 cases of chronic 
spinal museular atrophy, with diagno- 


8is subsequently based on neurogenic. : 


muscle biopsy findings. 


- Because the size of normal motor — 
unit potentials varies with the muscle 
and depth of recording within muscle, 
and pathologic EMG and microscopic 
changes vary widely even in adjacent. 
parts of the same muscle, open-biopsy 


study is required for correlatin g phys- 


-iologic and histologic findings in skel- 


etal muscle. Although recording from 


motor unit potentials available for 


 quantitation and further variations in 


| specim an, 
deis in both clinieal practice pus (pA 


abnormalities, in Cassen RC (ed): Muscle. Biology. 






. and Peters. 
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was | designe do phi 


oath groups : af i a 


age or age S plus risk 
e the cerabral circula- 
isely or regionally. 


| tus. Al the volunteers except. three were — 
. right-handed, and the three exceptions 


were ambidextrous with right-hand pref- 


 erence. There were 26 men and 20 women 
aged 21 to 63 years. They were arbitrarily - 


classified by age into two subgroups above 
and below age 40 years, since cerebral 


atherosclerosis has been reported to 
become apparent on gross inspection at. 


necropsy studies after age 40.°* There were 
28 normal volunteers below age 40 (young- 
er group of normal volunteers) and 18 
above age 40 (older group of normal volun- 
teers). 


As shown in Table 1, four of the 14. 


subjects with risk factors had hypertension 


alone, one had diabetes alone, and in nine - 


there were two or more risk factors, all of 
which had been present for more than four 


years. In addition, there was associated. 
atherosclerotic heart disease in four of the- 
14 patients. All patients were free from . 
any cerebral symptoms by history or signs ` 
^; by neurological examination. In these 14. 
patients, chronic pulmonary disease was rd 
T" . excluded to ensure accurate rCBF mea- 


i = . surements. The risk factor group consisted 


^ : otc 'Stroke* in 14. 
rout Cerebral did 
mptoms —— | 


isk Factors Present? - 
4 rtension, digbetes 
tension, dizbetes, hy- 
€ ipidemia type iV- 


a. of ten men and four women aged 45 to 69 | 
a . years. Their mean age was not significant- 
. ly different from the group of 18 normal - 

older volunteers above 40 years of age | 


(Table 2). 
Table 2 displays the mean ages, mean 


arterial blood pressure (MABP), and end- - 
tidal Peo, (PEeo,) at the time of measure- 
ment of rCBF in the different groups of 


normal volunteers below age 40 (N = 28), 


-above age 40 (N = 18), and subjects with | 


risk factors for stroke (N = 14). There was 
no significant difference in MABP and 


. PEco, between the two groups of normal 
| .] volunteers. In the 14 subjects with risk 
| pen 2 | factors, MABP was significantly inereased - 


= compared with both the younger and older 


normal volunteers due to the high inci- 


dence of hypertension, but there was no 
> statistical difference for PECO.. 


METHODS 
^ Messurementa of rCBF were done by a 


E “modification of the “Xe inhalation meth- 
— sod described by Obrist et al; the details of 
-which have been reported in previous 
publications.’ Im brief, Xe gas mixed 


with room air (5 to 6 mCi/ L) is inhaled by 


means of a close-fitting face mask for one - 


minute. The Xe clearance curves derived 
from the head ard end-tidal air are record- 


ed throughout the next 11 minutes by an 


qe m bi ez y Em Bi we Pressure: and. Peco, Compared in Normal Volunteers 


ed Subjects Witt Risk. Factors for Atherothrombotic Stroke 


~ Normal Volunteers 
. Below Age 40 
AN = = 


Nod Volunteers 
Above Age 40 
{N = 18) 


Subjects Above Age 40 
With Risk Factors 
(N = 14) 

56.6 + 7.6* 


(103.5 + 7.7*1 


ihr nonna volunteers Solow: age 40. 
bicod pressure; PECO, end-tidal pressure of carbon dioxide. 
ith normal volunteers above age 40. 


| on-line minicomputer programmed for this 


purpose. l ri 
-Sixteen suitably collimated crystal scin- 
tillation deteetors are mounted in place 


over both hemispheres in:a symmetrical 
manner and the brain stem plus cerebellum 


by means of a specially designed helmet 
that allows each probe to maintai firm 
pressure on the scaip perpendicul © the 
underlying skull and soft tissue. Probes 
with collimators measuring 1.25. em in- 
diameter and 2.54 em ia length are placed - 


. over both precentral, sylvian-opercular, 


parietal, posterior temporal, and oceipital 
regions. Additional probes with collimators 
measuring 1.25 cm in d ameter and 4.0 em - 
in length have been designed for use over ^ 
the frontal and posteroinferior temporal as 
well as brain stem plus cerebellar regions . 
to minimize any possisle contamination S 
from "Xe entering. the frontal and ` 

mastoid air sinuses of tae skull. ee 

To obtain optimum resolution of the 


brain. stem-cerebellar regions, 4-em-long . 
collimators are used. for detecting the y- 
‘activity that has an ‘optical circle of resolu- 
; tion of approximately 4.4 cm at a distance: 
- of 4 em from the probe that anatomieally is - 

focused on these structures. The probes are - 


placed below and behnd the mastoid . 
process, beneath a line connecting . the 


-internal auditory meatus and the nion, | 


and looking slightly upward and direeted 
anatomically to record counts derived fi 

the cerebellum and brain stem. The 
anatomical relationships. between probes 
and skull is confirmed ky roentgenegra. 
phy. The gamma radiation selectively used. 


is known to have sufficiert energy to pass | 


through the bone and muscle surrounding . 
the posterior fossa. 


The output from each de tector was idin : 
parallel toza diseriminater set to aécept 
pulses between 67.5 and 94.5 keV for yand 
between 23.5 and 38.5 keV for x-ray activi- | 
ty. The counts obtained at the peak of the 
head curves average 30 to 40° 10 counts 


per minute (cpm) for y and4te5 x 10^ cpm. 


for x activity. The x-ray carves were used 


for correction of the y curves when neces- 
'sary by the spectrum subtraction technique. 


to.correct for effects of ary extracereoral 
eontamination. This was seldom found. 
necessary in ‘practice. . 

The arterial concentrato on of aXe is | 
estimated from the end-tidal Xe activity 
of the expired air sampled at intervals of 


0.6 second. This estimate of the arterial 
: concentration of xenon is ased to correct — 


for the recirculation of Xe to the head. - 
Each head curve is deconvoluted by the ` 


computer, using à two 2ompartmental | 


model in which the faster clearing com- 
partment is considered to represent pri- 
marily gray matter flow aad weight and 
the second eompartment to represent the - 


. flow and weight of white matter plus some - 
 eontamination from the flow of extracere- 


bral tissue. 
End-tidal partial pressures for carbon 


dioxide (PEco,), oxygen (PEo,), and we 


were recorded from the face mask during. 


the rCBF measurements a.ong with the. 
blood pressure, pulse, 


EEG, and. s pcs 


temperature. 
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F g 1.—Gradual reduction of gray. matter thw (Fg) with advdnéing age in normal. volunteers. (t 
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| a with re- 





right sylvian-opercular regions, which 
are located within the distribution of 
the MCA. 


In summzry, gray matter flow val- 


ues became? progressively reduced | 


with advanzing age in the healthy 
volunteers. This reduction of gray 
matter flow values with advancing 
age was most apparent in the distri- 


bution of th» MCA and less evident in . 


the distribu-ion of the anterior, poste- 
rior, and vertebrobasilar arterial ter- 
ritories. The risk factors of hyperten- 
sion, diabe:es, and hyperlipidemia 
further recuced gray matter flow 
values compared with age-matched 
healthy volunteers in regions located 
within the MCA territory. | 


Relationships of Age Alone and- 
Age Plus Risk Factors to 
Gray Matter Weight Values 


weight values correlated with age in 
the 46 normal volunteers and in the 14 


subjects with risk factors. There is 
Significant “negative correlation be- 


tween gray matter weight vs advanc- 


ing age (r — .64, P < .001). The mean. 
gray matter weight values for healthy - 


volunteers younger than age 40 were 
42.7% + 4.495 and for those older than 
40, 36.7% + 1.396. This difference was 
significant (P < .001). In the 14 sub- 


. jects with risk factors, the mean gray 


matter weight values were almost 


identical with those: of their age- 
matched normal controls and hence 
nh. were also significantly reduced with . 
advancing age (r = 


—,58, P < 05). 
Figure 5 correlates regional gray 
matter weigat values with age in the. 


; L. 15 different regions tested in the 46 - 
: normal volunteers. The product mo- 
ment correlation (r) between regional . 


gray matter weight values and age 


was caleulated aecording to the 15 


different regions measured and re- 
sulted in a significant negative corre- 
lation of reg 'onal gray matter weight 
with age in all 15 regions, including 
the brain stem-cerebellar region. Un- 


^ like the correlation of regional gray 
~~ matter flow values with advancing 
n- age, whieh was signifieantly greater 
in the MCA. territory, there was no - 
2 regional difference in the reduction of 
gray matter weight with advancing 
age, although the correlation was 
weakest in the brain stem-cerebellar | 


region and in the left sylvian-opercu- 


¿lar region, which corresponds to the 
-speech area. 


When regional gray matter weight 


values in 14 subjects with risk factors 


were eomparod with regional values in 


18 age-matcked normals, there was no 


Advancing Age and rCBF—Naritomi et al < 





| significant. difference of- regional : 


- significant difference. for MABP be- 
Regional cerebrovascular resistance 


— (rCVR) was computed by the use of — 


i : cy. the followin uation®*: 
Figure 4 illustrates mean cerebral. - g eq 


prn perfusion pressure was repre- 


stem-cerebellar region, 


significantly higher by approximately 
10% compared with the blood pressure 


| icantly inereased by 19% when com- 
-pared with the age-matched normal 










gray. matter weight values in any 
region between two groups. n 

In summary, all regional gray mat- 
ter weight values in normal volunteers . 
were progressively reduced with. ad- 
vancing age in a similar manner. This- 
regional reduction of gray matter 
weight values with advancing age was 
not influenced by risk factors. —— 





Relationships of Age and/or T 
Risk Factors to Regional | 
Cerebrovascular Resistance | 


The blood pressure levels in all of B 
the 46 normal volunteers were within. 
the physiological range during. rCBF . 
measurements and there was no 


tween the different age groups. 


qCVR = Perfusion Pressure/rCBF 


sented by MABP and rCBF was repre- - 
sented by gray matter flow. Cerebral 
mean CVR values showed progressive 
increases correlating with age (7 = 
— 1, P < 001} in the 46 normal volun- 
teers. .— ES 
In Fig 6, the product moment corre- 2 
lation between CVR and age is illus- | 
trated. Regional CVR values signifi- i 
cantly increased with advancing age 
in all regions measured. The correla- 
tion was least significant i in the brain. 
while. the . 
most significant. correlation for the . 
inerease of CVR with advancing age | 
was found in precentral, parietal, | 
posterotemporal, and the right syl- — 
vian-opereular regions, all located | 
within the MCA distribution. 

- The blood pressure levels in the 14 
subjects with risk factors varied from 
one subject to another, but were | 


levels in the age-matched normal > 
volunteers. On the other hand, the _ 
cerebral mean CVR values in the 

subjects with risk faetors were signif- - 






 oluntesre Although hypertension 
plays a part in the increased CVR for 
subjects with risk faetors, there - 
appears to be some additional regional : 
factor that increases CVR. This factor 
is presumably enhanced arteriosclero- 
sis. Compared with the age-matched 
normal volunteers, CVR was signifi- 
eantly increased in both parietal and 
right sylvian-opereular regions 
cated within the distribution of 
MCA, and this increase did not teach 




















Hemisphere Rignt Hemisphere 









Normal Mean Cerebral Fe = 72 lc L6. 8 mu130 gof Brainimin (N-18) 
Wi 25% Reduction of Regional Fg Values Compared With 
. Age-Matched Normai | Volunteers 
'"P«05. 
P< Ol 






( i S, sere) chow: a greater f reduction i in 
va ues in the distribution o of middle è cerebral artery. 





/ Normals Below Age 40, Wg = 42.7 £44 








Fig 4. —Gradual reduction of gray matter weight (Wo) with advancin: | age 
in subjects older than age 40^ with risk factors for atherothrombotic aus 
factors does not influence. reduction of Wg. with advancing. age, P «. 4 
than age 40. 3 
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)1 ormal healthy volun- 


ects having known risk 


id adi atherosclerosis 


Lett Hemisphere 


Fig 5.—Regianal differences of decreasing gray matter r weight with advancing. : 


normal volunteers (N = 


46). Reduction of Wgi is relatively diffuse throughout entire. brain. 


without significant difference between. regions. Product moment correlation pio 
between regional Wg values and age: T < 05; 4 « 01; {P < 001. — 


Left Hemisphere 


Right hemisphere | 


Fio 6.—Regional differences of increasing cerebrovascular resistance with advancing 


age in normal volunteers (N = 46). Greatest increases are seen in distr 


ution of middle: 


cerebral artery. Least change is seen in brain stem-cerebellar region. Product moment. 


..correlation exists between regional cerebrovascular resistance and ace. Correlation is . 


Y significant in ail regions (P < .05). Solid circles indicate eignihtantly Biante correla ons i 


p> PN 
s e two P deci. f 


ing age may be considered to be TE iu | 
` a reduction of cerebral neurons and. 
~ hence a diminished metabolic produc- 
. tion of acid metabolites, such as 
carbon dioxide, or to arteriosclerosis | 


or to both. Brody reported that the 


ich .. cerebral cortical neuronal cell popula- 


1 2 tion ] progressively decreases with ad- 


: E wi h dE renie ; 2 
ed in the present study x 


heakhy volunteers in 
seventh decades who 


reremive reduction of | 
When it 


i ani reus as. de- . 
"E | . 9*Xe injection method, gray matter — 
weight was reported to be reduced in 


vancing age.“ Such a diminution of 


cortical neurens is likely to be asso- _ 
ciated with a reduction of cerebral 
: metabolic demand that, in turn, would 
result i in reduced CBF.’ 


In the present study, the progres- 


2. sive reduction of gray matter weight 
is believed to EID cnr this morpho- 
logical loss of cortical neurons. This . 
assumption is supported by other 
_ observations — regarding changes in- 
gray matter weight with known atro- 


phy of the brain. Using the carotid 


sents this morphologic: ; 
. rons as measured by the '^Xe inhala- 


‘than open circles (brain stem-cerebellum, de «DS S 


patients : with a ind/ or l 
al à at ophy.' 16 Ned the "nier ei 


inhalation - 
weight was reported. tot 


normal pressure dco ihalus. ‘but : 
returned to normal following recovery 
of hydrocephalus after ventrieuloperi-. 
tonea or atria! shunt." Therefo e, it 
gical to assume. from the 


proe ions that. the. reduction. of 


gray matter weight with aging repre- : 
l loss of neu- 


tion method. This progressive reduc- 
tion of gray matter weight was not | 


influenced by the association of risk . 
factors, despite the fact that asso- 
dated risk factors enhanced the 
reduction of gray matter flow in- 
-certain regions. Taker together, the 

- morphological changes of cere ral 
cortex known to occur with advancing . 


age appear to account for the reduc- - 
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i neous "atid affects the brain as.a whole, 
although it is least apparent in brain 
stem-cerebellar regions, which is in 
good agreement with results reported 
. by Brody that the Purkinje cells of the 
cerebellum and the neurons of the 
nuclei of the brain stem did not 
decrease. significantly with advancing 
age as was seen in the cerebrum." 
-Jn addition to the relatively homo- 
geneous. reduction of gray matter 
weight wit 1 advancing age, there 









ing to inhomogeneous reduction of 


_ that are most evident in the distribu- 














hypertension, diab et es, an d hyi ^ 


ew 


of CVR. The present results appear to 
be consonant with necropsy studies 


. vascular arteriosclerosis in the carotid 
and middle cerebral arteries.^^ The 
anterior and: posterior cerebral arte- 


E Kannel WB, Blaisdell FW, Gifford: R, et al: 
- Risk factors in. stroke due to cerebral. infarction: 
A statement. for physieians prepared. by à 
PEE i RIFOTER d the. Creare 


Fie, Wilkins RH: mo 
udies in atherosclerosis: 1, Distribution and 
severity of atherosclerosis | in patients: dying 
without morphologie evidence of atherosclerotic 
catastrophe. Circulation 20:511-519, 1959... 
3. Blumenthal HT, Handler FP, Blache JO: 
The destin of arteriosclerosis of thel 
















larger 
cx with an ig ien of tod Tha. 






» effects of aging, arterioscler ; and hyperten- 
sion upon the cerebral circulation, a Chin Invest 
..82:459-465, 1953; 
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‘ries as well as the branches of ic 
-vertebrobasilar arterial system ap- 
pear to be less frequently involved. . 1 
The development of arteriosclerotie 
ehanges with advancing age in. these. (Ow 
larger cerebral arteries is known to | 
in subjects without clinical 


du be relatives SE i 


seems to be an additional factor lead- - 


- tion of the MCA and least evident in: 
_ the brain stem-cerebellar region. The ` 
association of risk factors such as - 
yperlip- 
-idemia enhances this regional réduc- 
-tion of gray matter flow and increase 


that show a predilection of cerebro-. 


6. . Shenkin HA, Novak P, 'Goluboff- Bet al The F 


7. Obrist WD, Thompson HK Jr, Wang HS, et 












occur 


evidence of atheroselerosis or known ay 


risk factors’ but is enhanced by the 
association of risk factors.’ 


The progressive reduction of gray 
matter flow with advancing age, 


which is mos: evident in the MCA 
territory, is also attributed to the 


development cf cerebral arteriosclero- 
sis as well as to diffuse cerebral j 


neuronal atrophy. 


| [t is recognized that the larger cere- 
-bral vessels are not normally the 
gray matter flow and increase of CVR | . 


major factors regulating CVR. Small- 


"er cerebral arteries and arterioles 
" measuring. 50 to 500 u in diameter are a 
known to regulate CVR, and these . 
vessels are also known to develop ` 
arteriosclerosis with advancing. age progr 
and to undergo stenosis.'*"* Further- -ce 

. more, the asseciation of hypertension ocla 
and diabetes appears to accelerate. à rin S 


this pathologi? process. '*^* 


It has beer reported by elinical as i 
well as postmortem studies that, ina — 
considerable percentage of patients 


with cerebral infaretion, there is no 
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: Petit Mal Status) | 


S, paroxysmal discharges during - these’: -toni 


Y. episodes." The paroxysmal pattern is Sto 
=v based on the spike-wave discharge in ^ 
. 80% to 85% cf episodes, while in the . 
. Fest, paroxysmal slow. or, less com- oa : 
er- monly, fast. aetivity predominates. ^g 
' . The clinical. manifestations of the "e 
. ietus may ratge from minimal i impair- | 
ment. to confusion and even to e m 
Apart from the 1 it 
prolonged ckaracter of the ictal. epi- in 
sodes, the bilateral-synchronous EEG _ 


Subsequently, - 


profound stupor.’ 


I- discharge seems to be the mma. P el in 
<- feature that justifies the diagnostic . U 


label of absence Status. 


.. This repor: deals with unusual focal | 
-clinical and EEG characteristics in 4 
two patients in whom the use of the Es 
term "absenze status" appears to be . ¢ 
. justifiable despite such exceptional 
traits. — 


REPORT OF CASES 


. Case lL— Th: woman was first seen at. 
. Johns Hopkins Hospital, Baltimore, at age 
.20.in October 1974, when she related a- 
Her first | 


five-year histery of seizures. 
seizure had been a grand mal at age 15. 


—  . ter. She had jad full recollection of the 


épisode and Fad been frightened after- © 
. ward. Phenytcin and phenobarbital were . 
y administered, but she continued to have. 
^ seizures in wh ch she was unable to speak 


aritme ats of ‘Kewology’ ts n 
syre, Riley, and. Uematsu). and 
8 Nicleinieyer and Mihi E 


 -.exeept for uttering the single word "yes.' 


‘She would smile frequently and experience. 
dizziness and some shortness of breath. She - 


would make silly mistakes during these 


episodes, for »xample, taking a shower | 
with her nightgown on. She had norecollec-. ... 

. tion of these attacks. Most of her grand ` 
2 mal attacks oecurred at the end of such 
er episodes, Sometimes, 
e wies in. the ii side of her tace: or | 


she experienced 


she had experienced a | 
30-minute episode. of uncontrolled laugh- 


| tisms," On o — 
. two consecutive days. The interval EEG — 
. showed unimpressive slow activity overthe - 

left Papi CM etd she. left. (UE ra 


A addet Darin 


hana as. to type; "We E 
witnessed. ahd recorded. her "automa-- 
which were virtually. identieal.on 


uring. the a A minute 0 
breathing, a few spikes. eppeared ` Ove 


‘left upper frontal area (Fi ig 1, ere qu kiy : 


Absence "METERS et al 













mainly at B/s ut with some intermingled 


frontotemporal area and, to a mild degree, 
also into the right frontal region (Fig 1, 
. right) At the same time, the patient 
ie became unable to speak except for saying 
"ves" regardless of the question; she 
smiled repeatedly and did not respond to 
simple commands such as “show me your 
tongue.” No hemiparetic defieit and no 
reflex differences were detectable. 
^ Throughout this period, the spike-wave 
activity was unabated in the aforemen- 
tioned distribution. 

.- After 15. minutes of seizure activity, 
diazepam. Was given intravenously. During 
_ the injection (7 mg on the first day, 5 mg 
on the second day) the attack promptly 
stopped. Figure 2 shows the decline of the 
-Spike-wave discharge and its gradual 


to speak again but was temporarily 


- wave activity was suddenly followed by 
. tonic adversive movement of the head and 
body to the right, with clonic twitching of 
| left face and neck muscles and the left 
hand, associated with dramatie EEG 
-changes (Fig 3) The attack ended with 
` brief generalized twitching. 

O These findings supported the view that 
- the patient had a left frontal epileptogenic 
-focus with involvement of the supplemen- 
7 tary motor region. 

-A left frontal craniotomy was done; the 






` frontal lobe and especially over area 6. The 
adjacent temporal cortex was spike free. A 
-partial frontal lobectomy was done, com- 


a the vicinity of the motor strip 

. (area 4). "The ‘mesial portion of the left 
frontal lobe was not removed. The tissue 

" was histologically normal. : 

. The patient recovered without deficit 

-and was seizure free for three months. 

Then, milder, briefer, and. less frequent 





owing hyperventilation) again showed 
- Spike-wave activity. with left frontal pre- 
^ dominance. ` 

In summary, this. patient showed epi- 
sodes similar to. absenee status initiated by 
a foeus in the left superior frontal region 


consistent left frontotemporal accentua- 
_ tion. This was accompanied by eontempo- 
 raneous transient neurological : deficits 
- (aphasia, occasionally right hemiparesis). 
. Partial left frontal lobectomy improved the 
^. patient's condition; the seizures continued, 
^ but less frequently. | 

CASE 2.—AÀ 74-year-old woman related a 
history of grand mal and motor seizures of 


were controlled at age 66.. 


prolonged episodes of impaired intellectual 
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“rhythmical “spike-wave. * 
s of high voltage and firing — 


P function: and poor motor. performa: | 
-During such episodes, she was unable tò 


a irregularities. It spread over the entire left. 


disappearance while the discharge was 
confined to the left upper frontal electrode, © 
At the same time, the patient became able |. 


: cortieogram. showed massive spike activity 
over most. of the lateral surface.of the left. 


prising mainly area’6 with subpial resec- 


episodes recurred. Another ictal EEG (fol- 


. and associated with spike-wave activity of. 


p predominantly tonic character (left hand. 
and face) starting at age 49. These seizures | 


. Soon after, at age 67, she began to have. 





carry on an intelligent conversation. A 


meal cooked by ker in such a state would be — 
a disaster. She would continue to clean a’ 
pan for 114 hours. These episodes usually — 


lasted throughout a day. 


The patient was admitted in March 1973- 


during such an episode and an EEG was 
recorded. She said her age was 84 instead 
of 74. 

Figure 4, left, shows the record of 
persistent repetitive spike activity, which 
occasionally forms 3/s spike-wave com- 
plexes; this activity is clearly predominant 
over the right upper frontal region. There 
was substantia: spread into the right 





central and temporal areas and moderate 


spread into the right parietal region. There 


.. was only scanty or discontinuous spike 
. activity over the left frontal region, while 
-the rest of the left hemisphere was not 

affected (although dominated by irregular 

. slow activity). Fragments of an 8 to 11/s 

. alpha rhythm were noticeable, especially 

po . on the left. 
depressed and tearful. In another record- 

- ing, a similar attack of prolonged spike- - 


On the following day, the patient was 
alert; no specific therapy had been given. 


She was pleasant, cooperative, and quite 
intelligent. An ZEG done on this day (Fig 


4, right) was weil organized, with a posteri- 
or low- to mediam-voltage 7 to 8.5/s basie 


rhythm. Sporadie slewing in the L5 to 3/s 


range was noted, mainly over the left 
temporal area. but this activity was 
unimpressive. This remarkably. improved 
tracing was only slightly abnormal with 


. Some slowing. 
No major neuroradiological studies. were 


done. 

In summary, episades of absence status 
oecurred in an elderly patient; the ictal 
EEG was characterized by rhythmical spik- 
ing and spike-wave activity of consistent 
right upper frontal predominance, This 


finding is consonant with left faciobrachial | 
focal motor (prebably tonic) seizures in the -— 


past. 
COMMENT 


The following common characteris- 
ties were found in the two patients: 
(1) prolonged ietal episodes with 
impaired intellectual function; (2) a 
consistent spike or spike-wave focus 
over the upper frontal region during 
attack; and (3) focal ictal signs: aphas- 


ie or aphasic-right hemiparetic in case = — 
l, and history of contralateral facio- 
brachial ictal involvement in case 2... - 

The focal clinical and electrical ictal A 
signs clearly deviate from the usual- th 
picture of the absence status with its 
bilateral-synchronous EEG discha ge id 
and lack of focal signs. e 









Do these attacks represent a special 


entity of prolonged. or status-like : 
Similar observa- 
tions were made by Geier et al^ who 


epileptic activity? 







: DUE. the left or : rght 
gion and spreading progres- 
sel v v ssn b PE Lcd 











































case ene | Other reports on frontal lobe 


."automatisms* and frontal lobe sei- 


zures' by the same investigators fail 


to show similarities to our observa- 


p 









tany E 
ill 








in ease 2 In d 
frontal lobe. 







Save 10-12 Thisi is aa "n 
ly shown in Fig 3 by a train of fast © 
repetitive spiking that arises from the gl 
left frontal region. Hered Se ak m. E 
Ah inr " i 





cogent oti: for such a differentia- 
tion. Their. cases showed the same 


e i Spikes are noted over 


















Fig 1.—Case t. L 

left upper frontal region (lead F3) during | 
hyperven Right, Recorded aimost 
immediately ward. Onset of rhythmi-- 


vity (3/s), maxima! over 
area, spreading into adja- _ 
d central areas as well as 
ontal region. 





Left, Ongoing spike-wave | 
! - frontal accentuation. Last 
! plexes - show declining ampli- 
tud due to intravenously given diazepam. 


: Center, . Following diazepam admiristra- 

tion, very last spike wave-like discharges 
. are noted over: left frontal area. Content of 
fast. activity has increased due to drug. 
Rig | 





Reco don afterward. Note 












described three patients (aged 16, 20, y rs ien 


and 22 years) with prolonged episodes. 2 
(27 to 44 minutes) of mental pupa : 
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Fig 4, —Case 2. ef 
. sometimes forming et spike w wiive-tike Conde. consistently accent lated ov 
(lead F4). Right, Obtained on following day; patient was alert. Well-developed 
somewnak slow Uk to 8. 5/s), and very mild left temporal slowin at P et 














ory of tenie s seizures ; 


A satus has been. P 


status 


asis s of bilateral 


| gyachtonoue aom discharges 
and lack of consistent focal signs,'* 


then the correct listing or classifica- 


“tion of the reported. eases is difficult. 


There are two answers in this dilem- 


ma: (1) Both patients showed typical - 


clinieal-ictal characteristics of absence 


status; their EEG showed spike waves - 


or spike wave-like discharges and, for 


this reason, these cases could be 


regarded as an atypical form or vari- 


ant of absence status, if the lack of a 


symmetrical bilateral-synchronous 
paroxysńiial discharge is minimized. 
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Computerized Tomography in Intracranial Hemorrhage 


Leon A. Weisberg, MD 


* Three hundred patients with intra- 
cranial hemorrhage were studied by com- 
puterized tomography (CT). Thalamic- 
ganglionic hematoma was found in 232; 
the mortality increased from 25% to 70% it 
ventricular extension occurred in this 
group. Lobar hematoma occurred in 45 of 
these patients, with a mortality of 20%, 
which was not influenced by ventricular 
extension. Seven had intraventricular 
bleeding only; of these, two died. In 12 
patients with CT evidence of cisternal 
blood, angiography demonstrated aneu- 
rysms; the location of the blood predicted 
the location of the aneurysm in six. Multi- 
ple spontaneous intracerebral hemato- 
mas (ICHs) were visualized by CT in five 
patients. In 29 of 146 cases of ICH, post- 
contrast study showed enhancement; in 
15, this was consistent with neoplasm, 
angioma, or aneurysm. In 14 with sponta- 
neous ICH, ring enhancement occurred 
ten days to six weeks following hemor- 
rhage. 

(Arch Neurol 36:422-426, 1979) 


Tre value of computerized tomogra- 

phy (CT) in the diagnosis of intra- 
cerebral hematoma (ICH) has been 
well established! Hayward and 
O'Reilly? demonstrated the sensitivity 
of CT in detecting intracranial hemor- 
rhage and its value in predicting the 
underlying cause. 

The purpose of this study is to 
describe the clinieal and CT features 
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of patients with intracranial hemor- 
rhage. In addition, we have analyzed 
the CT pattern on plain and postcon- 
trast infusion scanning to determine 
if there were specifie characteristics 
related to pathogenesis, and to assess 
the prognostic value of the location 
and extent of the hematoma. 


PATIENTS AND METHODS 


Three hundred consecutive patients with 
a clinical presentation and CT findings 
consistent with intracranial hemorrhage 
form the basis for this study. Analysis of 
necropsy findings during the time of this 
study (18 months) showed that no deceased 
patients with intracranial bleeding had 
been excluded. Seven patients with a 
presumptive diagnosis of intracranial 
hemorrhage who were too ill to undergo 
CT, and in whom necropsy was not 
performed were excluded from analysis. 
Necropsy confirmed the CT findings of 


hemorrhage in 46 cases. Fifty other 
patients in whom a senior staff neurologist 
had initially suggested the diagnosis of 
intracranial hemorrhage, but in whom CT 
showed evidence of nonhemorrhagic cere- 
bral infarction, were excluded from analy- 
sis. Patients with a history cf trauma were 
excluded. Computerized tomography was 
initially performed in 227 patients within 
four days of the onset of tke ictus, and in 
the other 73 within eight days following 
the hemorrhage. Ali CT scans were 
performed with a computerized tomo- 
graphic head scanner, which has a 
160 x 160 matrix and scanning time of 
four to five minutes. The scan sequence 
included four transverse tissue sections 
extending from base to vertex; each was 13 
mm thiek. In 146 cases, the scan was 
repeated following the infusion of 300 mL 
of iothalamate meglumine (Conray 30) 
administered over a period of five min- 
utes. 


Surgical intervention for ICH was 





Fig 1.—Two weeks after multiple episodes of transient left-sided numbness, 34-year-old 
normotensive man had severe headache, became drowsy, and had left hemiplegia; CSF 
was bloody. Left, Plain computerized tomographic scan shows high-density speckled, 
irregularly marginated lesion in right thalamus with edema and mass effect. Right, 
Irregular enhancement after contrast infusion, but no abnormal vessels. Angiogram 
demonstrated thalamic arteriovenous malformation. = 
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perfozmed in orly those thougkt to be due 
to angioma, aneurysm, or neoplasm. The 
diagnosis ef hematoma was cenfirmed in 
all cases operated. 


RESULTS 
Gang'onic-Thalamic Hematoma 


The distribetion and location of the 


°. hemorrhage are listed below. 


No. of 

Loc:tion Cases 
Gangtoniethal .mic 232 
Temporal 13 
Frente! 15 
Unilateral 11 
Bilateral 4 
Oecipital 6 
Parietal 6 
Pesterior fossa 4 
Intrarentmcula: 7 
Subarachn>id 12 
Multiple ictracerebra. 5 


Of 222 svbjecs with ganglionic-thal- 
amic ICE, th- follewing characteris- 
tics were observed: (1) 83% of patients 
were 40 to 6C years old; (2) 81% had 
been previous y diagnosed as having 
systemic arterial hypertension or 
were found m have elevated blood 
pressure at tame of initial examina- 
tion; (3) neurologieal deficit became 
maximal in less than four hours in 
86%; (4) 68% had headache; (5) 22% had 
a eonvulsióon as the initial clinical 
maniestetionm and 65) 63% had bloody 
or xamthechromic CSF. 

In the pztients who had CT 
performed within eight dzys of the 
bleeding episode, 20 (9%) showed 
intrawentricular extension 3f the he- 
matema; of these, 14 died (70% mortal- 
ity). This ceom»ared with 25% mortali- 
ty o: other patients with thalamic- 
gang':oni- hemorrhage. Computerized 
temczraphy v-sualized cisternal blood 
in only one striate] hematoma, al- 
theugn 63% aad bloody or xantho- 
chromic CSF. 

In 82 cases of ganglioniz-thalamic 
hematoma, centras infusion study 
was pertormed for the following 
reasoms: (1) the patient was less than 
40 years of age; (2) adequate verifica- 
tion ef systemic arterial hypertension 
was not obtained: (3) neurological 
deficit became maximal over an inter- 
val lenger then four hours, or there 
had »een proeromal symptomatology 
prior to the ictus; (4) history of 
neopiasm. bloed dyscrasia, vasculitis, 
or bacterial endocarditis was ob- 
tained; or (5) JT showed blood in the 
subarachnoid paces or the CT appear- 
ance of the lesion was eonsidered 
atypzal. 

Important diagnostic information 
was eb5tained “ollow ing concrast infu- 
sion m 12 cases of taalamic-zanglionic 
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Fig 2.—Fifty-year-old hypertensive man had headache, confusion, and paralysis of richt 





arm; CSF was clear. Nuclide scan was normal. Left, Computerized tomographic (CT) 
scan nine days later, showed oval high-density right ganglionic lesion with mass effect. 
Right, Following contrast, there is irregular peripheral rim of enhancement encircling 
isodense core. Angiogram showed avascular mass. Patient's condition improved, and 
CT scan three months later showed no enhancement. 





Fig 3.—Fifty-five-year-old hypertensive man suddenly became unresponsive with left 
hemiplegia anc stiff neck; CSF was bloody. Left, Dense, irregular, nonhomogeneous 
high-density mass in right temporal parietal region and high-density cast in this ventricle, 
left occipital hern, and third ventricle. Right, Blood in supraseliar, Sylvian, and basal 
cisterns. Angiography showed only avascular mass. 


hematoma, including angioma (two 
cases) (Fig 1), malignant glioma (one 
case), carotid aneurysm (two cases), 
and peripheral ring enhancement in 
primary spontaneous or hypertensive 
ICH (seven cases) (Fig 2). Angiogra- 
phy was performed in 39 of the 82 
patients in whom contrast enhance- 
ment was thought to be necessary. In 
one case, an angioma was visualized 
that did not show with the enhanced 
CT study. Both carotid aneurysms 
were well visualized by angiography. 
One of these had not been suspected 
because CT showed no cisternal blood 
accompanying the ganglionic hemato- 
ma, and the sudden onset of headache, 
obtundation, and hemiparesis in a 
hypertensive patient with bloody CSF 
was attributed to intracerebral bleed- 
ing. 

In the seven cases of ring enhance- 


ment that were visualized on CT eight 
days to six weeks after the bleeding 
episode, angiography showed no ab- 
normality suggestive of angioma or 
neoplasm. This ring enhaneement had 
disappeared completely within two to 
four months in all cases. All patients 
who showed ring enhancement sur- 
vived, and recovery of neurological 
function was excellent. Only one 
patient who had ring enhancement 
had arterial hypertension. 


Lobar Hematoma 


Lobar hematoma was visualized by 
CT in 45 patients; 40 were unilateral 
or bifrontal, whereas five others were 
multiple noncontiguous hemorrhages. 
There was either ventricular exten- 
sion or cisternal blood in ten cases 
(Fig 3). Of the ten with intraventrieu- 
lar blood, two died (20%). This 
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Fig 4.—Two-year-old had sudden headache and vomiting. There was early papilledema 
with hemorrhages; CSF was bloody. Left, Computerized tomogram shows blood in 
frontal horns and basal cisterns. Right, Postcontrast scan shows homogeneous, sharply 
marginated enhancement suggestive of aneurysm. Angiography showed avascular 
frontal mass. Hemorrhage within sarcoma was found at operation. 



















compared with seven deaths (20% 


mortality) in patients with lobar 
hematoma without ventricular exten- 
sion. The clinical findings in these 
patients were quite similar to those 
with ganglionic-thalamic hematoma, 
with the following exceptions: (1) 22 of 
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Fig 5.—Ten-year-old with coagulation dis- 
order and shunted hydrocephalus sud- 
denly became unresponsive. Top, Initial 
computerized tomogram showed large, 
irregular, high-density lesion in left frontal 
region with surrounding low-density ede- 
ma. Note massive enlargement of ventri- 
cles and right frontal encephalic cyst. 
Bottom left, Four weeks later, plain scan 
shows high-density round mass with 
surrounding thin, high-density rim. Bottom 
right, Following contrast, there is dense 
enhancement in both central and periph- 
eral portions, but none in isodense area 
separating these two regions. 


45 patients (49%) were less than 40 
years old; (2) 15 of 45 (33%) were 
hypertensive; and (3) only 18 of 45 
(20%) had bloody or xanthochromic 
CSF. 

Five patients with multiple lobar 
hemorrhages had sudden onset of 


altered consciousness; three had later- 
alized neurological deficit and papil- 
ledema, but two had no focal findings. 
Extensive laboratory and angiograph- 
ic evaluation demonstrated no abnor- 
malities. 

Bifrontal hematomas with blood ire 
the interhemispheric fissure was 
found in three cases of anterior 
communicating artery aneurysm 
(proved by angiography or necropsy) 
and in one other case in which the 
cause was a bleeding neoplasm (Fig 4). 
Two temporal lobe hematomas were 
due to aneurysm; these were detected 
by angiography, but no enhancement 
pattern suggestive of aneurysm was 
seen on postcontrast CT scan. In two 
cases, the ring-enhanced temporal 
lobe hematoma was surgically re- 
moved and an encapsulated, liquefied 
hematoma was pathologically veri- 
fied. 

Contrast infusion CT was per- 
formed in all lobar hematomas. Etiol- 
ogies suggested by the enhancement 
pattern included primary or second- 
ary neoplasms (four cases), angiomas 
(three cases), and aneurysm (one 
case). Ring enhancement was seen in 
six cases without definable origin, and 
one had coagulopathy (Fig 5). In two 
cases in which CT showed lobar hema- 
toma but no enhancement on postcon- 
trast study, angiography demon- 
strated an angioma, and in four cases, 
posteontrast study did not demon- 
strate the aneurysm that was visual- 
ized by angiography. The CT findings 
in lobar hematoma caused by coagu- 
lopathy, blood dyserasia, anticoagu- 
lants, or mycotic aneurysm showed no 
characteristic pattern (Table). The 
only exeeption was one patient who 
had ICH while taking anticoagulants. 
His scan showed an irregularly 
shaped, high-density hematoma in the 
temporal region, with a large, sur- 
rounding, wedge-shaped, low-density, 
sharply marginated lesion confined to 
the territory of the middle cerebral 
artery. This probably represented 
hemorrhage within an infarcted area. 
Ring enhancement occurred in seven 
patients who were not hypertensive; 
no precipitating factor was identified. 
The functional recovery of those with 
ring enhancement was better than 
those who were rescanned at a similar 
time but in whom no rirg was seen. 


Posterior Fossa Hematoma 


Brain stem or cerebellar hematoma 
was identified in four patients by CT. 
These patients had sudden onset of 
headache, dizziness, gait disturbance, 
and vomiting. In two, the CSF was 
acellular.  Papilledema interdicted 
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COMMENT 


Striatal hemorrhage is most fte- = 
quently ascribed to arterial hyperten- a i (not 
-included in. this series) in whom pon 
hematoma was of traumatic etiology. . 
. An unusual. pattern of enhancement 





sion, but may result from bleeding .. 
E related to angioma, aneurysm, neo- - 
plasm, collagen-vascular disease, or . 
it may also occur in - 


coagulopathy: 
normotensive patients without iden- 


tifiable cause- (Fig 2). Lobar hemato- 


ma is less commonly associated with 


- hypertension.’ In eight of 45 cases, the 
postcontrast CT study suggested. the — 
completel 


presence of neoplasm, angioma, or 
aneurysm. In angioma, the enhance- 
ment pattern may show abnormal 


supplying and draining vessels while . 
neoplasms shew irregular, dense, com- 
plex ring enhancement, but angiogra- 
The. irregularly | 
shaped, complex, and dense enhance- | 


phy is advisable. 


ment seen in neoplasms is quite 


distinct from the thin, peripheral. 
enhancing ring seen in patients with .- 
intracerebral hematoma of hyperten-_ 


sive or unknown etiology. In patients 


with CT evidence of lobar hematoma 
. or cisternal blood, a postcontrast find- . 
ing of dense, homogeneous, round, 


intraluminal enhancement is sugges- 


tive of aneurysm. In one most unusual 
. case, the clinical and. (CT findings © 
_ initially suggested an aneurysm, but ^ 
angiography and pathological find- - 


ings showed neoplasm (Fig 4). 
In 14 patients 
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History of Occlusive Cerebrovascular Disease 


II. After Moniz, With Special Reference to Surgical Treatment 


E. Steven Gurdjiar, MD, Edwin S. Gurdjian, MD 


® Angiography and related procedures 
are discussed. Ophthalmodynamometry, 
recording of bruits and temporal pulse, 
and thermegrashy have been mentioned. 
Transsent ischemic attacks (TIAs) and 
some causes are describe embolic 
obstruction. fol'owed by absorption of the 
clct cr its removal in the biood, with 
symtomatic recovery; hemodynamic cri- 
sis resulting fram lowering of systemic 
blood pressure by hemorrhage due to 
trauma. gastrointestinal bleeding, and 
other causes with recovery following 
olcod repiacement. Special types of 
ocelusive disease inciude fibromuscular 
hyperplasia of the carotid, dissecting 
aneurysm co! theaortic arch and branches, 
causinz carotid and vertebral occlusions, 
moyamoya disease, amd low profusion 
syndrome, generalized or unilateral. Sur- 
gical management includes reconstruc- 
tive susgery and endarterectomv of extra- 
cranial vessels supplying the brain and 
extracrenial-intracranial vascular anasto- 
mosis. 

(Arch Neurol 35:427-432, 1979) 


Wit the descriptien of angiogra- 
phr by Moniz (Figure) in 1927, a 
new era was begun in the evaluation 
and management of occlusive cere- 
brovaseular disease. In par: 2, the 
following tepics will be discussed: (1) 
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angiography; (2) newer developments 
in anatomopathophysiologic study of 
cerebrovascular occlusive disease; (3) 
recent biochemical observations; and 
(4) surgical treatment. 


ANGIOGRAPHY AND RELATED 
INVESTIGATIVE PROCEDURES 


Moniz experimented with contrast 
media and found 25% sodium iodide 
solution satisfactory for the visualiza- 
tion of the carotid artery and its intra- 
cranial ramifications for the diagnosis 
of intracranial mass lesion.’ In 1929, 
the same technique was used to visual- 
ize the aorta and its branches by dos 
Santos et al.’ 

In ashort time, many abnormalities 
in arterial channels were recognized. 





Egas Moniz (1874-1955) introduced angi- 
ography. 


The earliest angiographic diagnosis of 
carotid occlusion in the neck was 
reported by Sjöqvist in 1936.’ In 1937, 
Moniz et al* described four patients 
with occlusive cerebrovascular disease 
in whom cerebral angiographic exami- 
nation was done. Sixteen milliliters of 
Thorotrast was injected and three 
films were taken. The first film was 
obtained after 10 to 12 mL of the dye 
was injected; the second and third 
films were exposed two and four 
seconds, respectively, after injection. 
In this manner, the venous phase of 
the vascular tree was visualized. Three 
cases will be reported herein because 
of their special interest in being the 
first such cases reported. 


REPORT OF CASES 


CasE 1.—A patient had left-sided head- 
aches for several months. In April 1981, 
there were attacks of paresis of the right 
arm with convulsive movements. The 
convulsive movements were quite fre- 
quent. A few days later he had difficulty in 
talking. The right-sided weakness im- 
proved, but the aphasia became worse in 
August 1931, at which time he had a 
complete sensory and motor aphasia. The 
possibility of a tumor was considered. The 
left internal carotid artery was found to be 
occluded at arteriography. The intracranial 
arterial vasculature was visualized bilater- 
ally via a right carotid injection. The weak- 
ness in this patient disappeared, but the 
sensory and motor aphasia remained. 

CASE 2.—In July 1935, a 40-year-old man 
complained of headaches, visual loss of 
short duration, and diplopia. In September 
of the same year, he experieneed paresis of 
the left arm. Ten days later, he had convul- 
sions of the left side of the face followed by 
paresis. In a few days further loss of 


History of Cerebrovascular Disease—Gurdjian & Gurdjian 427 








later. Angiography showed a patent right 
external carotid artery and branches, but 


the internal carotid artery was completely 
occluded. Circulation of the left carotid : 


artery was normal. 

CASE 3.—A 43-year-old man had com- 
plained of headaches for eight years. In 
January 1937, he had a transient attack of 
aphasia that lasted a few minutes. Three 
days later, the aphasia returned, accom- 
panied by a right hemiplegia but. with little 
facial involvement. By early March, eon- 
tractures had developed on the right side. 
Angiography at this time disclosed occlu- 
sion of the left internal earotid artery. The 
right carotid artery was normal except for 
tortuosity in the neck. 


COMMENT 


^. Soon it was found that use of Sodi- 
um iodide solution caused irritation. 
-During the following 25 years various - 
used, - 
"including thorium dioxide, iodopyra-. 
. eet, acetrizoate sodium, diatrizoate 
ue sodium, and diatrizoate meglumine. - 
"Thorium dioxide was soon discarded 


other contrast media wert 





. because of its radioactivity and very 
long half-life. Diadrast and acetri- 
zoate sodium were also discarded 
because of their irritating features. 
Beginning from about 1953, the 
diatrizoate compounds were used ex- 
_tensively and are still being used. 
The technique of arteriography lisi 


| | changed extensively during the past 


four deeades. At one time, the carotid 


artery was exposed in the neck for . 


injection of the contrast material. 
Soon it was possible to enter the caro- 
tid and vertebral arteries percuta- 
neously. 

Percutaneous vertebral _ angiogra- 


phy was difficult to perform in some 


cases. In the early 1950s, four-vessel 
angiography was performed with bi- 
lateral percutaneous carotid an giogra- 
phy, usually with the patient under 
local anesthesia, followed by retro- 
grade brachial angiogram obtained 
two or three days later with the 


é patient under general anesthesia. By 


this technique, both carotid and verte- 
bral arteries are visualized. The v orte 
bral arteries are visualized on both 
sides from their origins. fro 












in the basilar artery (except when 
left vertebral artery originates fi 
the arch of the aorta). a 

Injection of contrast mat rial : 
the brachial artery on the ; gt 
gave satisfactory demon 
the right carotid and righ 
distributions. The. left vert ora 
tery could not be visualized by 
technique. The left earotid artery wa 


punctured for contrast injection. This n 
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| | e left leg. 
The lef ciniplegis was com plete a week 






raphy." 
.. Although angiography remains the 
| best. method of visualization of intra- 
recent re 
search has been occupied with nonin- | 
ve. techniques. for the demonstra- 


both . luminal 
a the i 
subelavian artery to their termina d Ue 














neck. It was used for several years for 


evaluation of mass lesions and aneu- 


rysms. 


During the past. 25 years, the tech- 


nical aspects of angiography have 
improved. Serial angiography was 


developed; biplane angiography wàas- 
most helpful in the diagnosis of occlu- 
sive disease. The help of manufactur- 


ers in the building of these machines 


cannot be underestimated. Schonan- 


der, Franklin, Pieker, and Siemans 
have supplied neuroradiologists with 
excellent angiographie 


The subspecialty of neuroradiology 
was an important step toward better 


angiographic evaluations. The use of . i 
femoral arteries for the introduction ~ 
of a catheter and selective angiogra- 
phy of the various branches of the i 
aortic arch and descending aorta were ^ 
perfected.’ In some instances, it was 

important to visualize the proximal 
portion of the arch of the aorta. For 
this purpose, particularly in traumatic. 


eases, right subclavian or axillary 


artery catheterization for injection of - 


contrast. material was used. In most 


centers dealing with cerebrovascular 


disease, angiography is performed by 


a neuroradiologist, and the results 
have been gratifving both as concerns —. 
the quality of the angiograms and 
very low morbidity and little or no . 


mortality. Hugh” deseribed a tech- 
nique to visualize blood clots in the 
carotid bulb and internal earotid 
artery. He called this E angiog- 


abnormalities, 


unal abnormalities: At the 


int | Me ing.on Strokes 1977, many 
apers were presented on noninvasive a 
echnique results fór the demonstra- 5 
. tions of carotid stenosis, occlusion, 
g and uleerating plaques. However, . 
+ li 











ited earlier, angiography remains 


3 echnique gave e three-vessé angio. < 
graphic evaluation, minus the portion — « 
of the left vertebral artery in the 


equipment. 
with whieh to work. The subtraction 
technique introduced by des Plantes’ 
in 1933 has been most valuable. By 
_ blotting out bony shadows, the vascu- 
lar tree may be seen more clearly. 
During the years, tomography has _ 
“improved, and through the work of . 
"Gregory Hounsfield,’ computerized. 
tomography became available in Te- 
cent years. 


sient ischemic 7 
was discussed by Marshall’ and Ache- 
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he most effective test for the study c di 
xthereselerotie: Bisnes, | ulcers ine < ster 









and relatively perfected. p 


“These include ophthalmody: namome- E 
Wy,  earotid cempression test- 
ing," the electromagnetic flow me- 


ter," the study and recording of bruits _ 


and the. recording of the Fr dai = 
,* thermography in the distribu-. - 
. tion of the branches of the external 
<: carotid artery. to indicate carotid « 
. thrombosis or severe stenosis,” and d 
-electroencephalography. das 


pulse ! 





Others ~ E 
are seanning'^" and Doppler scan- 
ning, and xerography. a 


ADVANCES IN THE 
 ANATOMOPATHOPHYSIOLOGIC 
-STUDY.OF CEREBROVASCULAR 

OCCLUSIVE DISEASE 


ve, pointed out that in - 
exi, examples of com- 
ke, progressing stroke, 
hemic attack (TIA), and | 
schemie neurological defi- . 
> described. A. careful and 
cal study of these neurologic 























n abnormalities was begun many years 
later, in the middle of the 20th 


mportant article discuss- 


century. An "in 
` ocelusive disease of the basilar 









In 1951, 


place of ' ‘vasospasm” in repetitive 


symptoms. In‘a series of articles. by 


Millikan et al (1955), transient 
ischemie. attacks in the carotid and . 


vertebrobasilar distributions were re- - 


ported. The 1 







atural history of tran- 
erebrovaseular attacks | 


son and Hutchinson’ in 1964. In 1965, 


Loeb and Meyer" presented their 


work on Strokes due to vertebrobasilar 
disease, ^. 
The. m anum of TIA was ex- 





_ plained by embolization of clots from 


the heart, large proximal arteries, the 


carotid bifurcation and sinus, and 
from ulcerating plaques, These emboli 


may oeclude the blood supply of 
certain areas in the carotid and verte- 
brobasilar distributions. The clot may 


__ be absorbed and enter the cireulating 
blood, or - 





in one to 24 hours. Most authors have _ T 
thought. this to be the usual mecha- 

nism to explain TIA of the retina, — 
carotid, and vertebrobasilar vessels. 
Another € xplanation i is the operation 









wn. 23. 
erson with stlicrüsclenotie : 










rtery and symptoms was written by |. . 
Kubik and Adams in 1946.2 
i Denny-Brown?* wrote on reeurrent E 
cerebrovascular symptoms and the . 


is washed away with —. 
improvement of the focal abnormality 


taile erisis suggested: by. ib 


s and occlusion of the blood. & 
e; s supplying the brain, a drop of ror 
emie blood pressure from heary d 















ool. ly EE 





: hemorrhage, ete, 












hr recovery dram 
it in a short time 
Although hemody- 
elp cause TIA in 
more usual and 
m is embolization 
ral clots, with occlu- 
eries for a time and 
aval of the clot in 
ood . Tesilting in 




















„that auch! ischemic 






racrania. vessels in 





Vw 


| causes death of 
inf t artery. ia the terri- 









é z ; : ‘patients with cerebro- 
insuiciency. In many cases, 
“colesterol emboli would 








| lood. The 





^ 1 attack of monocular 
ness. usaally meant zarotid ar- 
disease mn theneck. 

oxp suramiacy, foar ways in which 
`- Tla may be saused arei 
. E Emsolug which causes an ob- 














am i ty, tat i improving i in a a short time 
Seceuse the ca E clot i is washed 











tenccie artery may become 














al 2 th- sfinptoms may dap- 
x N evert carpet me brelüsion of 


erm 7 m M OLD BATES HET ud Pen og Ee 
zou PORNO ce at 4 a $ utm atk Soo 


arotid sit : us irri- 7 


Jd the blood 


ased bv. occlusive - 
: fective collateral: 


ai id inadequate 


ind be earried away in the 
reversible 


E a of “the intracranial artery : 


stated that Takeuchi” 
with this concition in 1961. Moyamoya 
. disease is caused by distal occlusion of 
. the internal carotid with the develop- 

ment of collateral circulation between 
. the carotid and branches via the small 

basal arteries and arterioles of the 
— brain. The angiogram is diagnos- 
tie, with demonstration of small ves- - 
sels past the carotid occlusion in the- 


y y occluded with focal abnor- 





B bedu of lowering of systemic blood 


pressure, or because of systemic blood 
loss (traumatic, gastrointestinal 
hemorrhage, etc). In such cases, blood 
transfusion may help recovery. Ad- 
ams” and Denny-Brown* have been 
able to produce TIA of this category 
by the use of hy potensive drugs and in 
some cases by positioning the body 
from a supine to a vertical position. 
4. Increasing stenosis may cause 


TIA, with recovery occurring as a - 


result of adequate collateral blood 
supply. 


Special Types of 
Occlusive Disease 


In part 1, proximal occlusive disease 


. involving the aortic arch and branches ~ 
was described. During the past four 

decades, several other forms of occlu-. - 
sive disease have been described. The | 


more important ones are as follows... 


nett and Lansche* 


media and at times of the intima, the 


artery may become stenotic and the 


vessel may bulge at the junction of 


muscular and fibrous tissue, resulting | 
- in aneurysmal dilations. Furthermore, 
the vessel may be lengthened, form- 
ing coils and loops. In the angiogram, . 
"string of beads" appearance may 
be seen resulting from thin and thiek- . 
er media due to the segmental fibrous _ 
- hyperplasia. In cases of fibromuscular _ 
hyperplasia, there may be intracranial 
aneurysms. The renal arteries may be _ 


involved, causing renovascular hyper- 
tension. The renal form was described 
first. 

Dissecting aneurysm of proximal 


. vessels (aortie arch and branches) may 
A result in occlusion of the carotid. and 


vertebral arteries, with resultant is- 


-chemie effects. Hemorrhage between 


the media and intima of the carotid 
artery in the neck due to medial arte- 


. rial dysplasia or necrosis of the media 


may cause a separation, with resul- 
tant occlusion." Brihaye et al? re- 


ported three cases of basilar artery 
. occlusion due to dissecting basilar - 


aneurysm in young adults. 


Sazuki and Takaku™ in 1969. They 





head. In. 


„involvement of the middle cerebral 


may improve with uni ateral or bilat- . 
eral anastomosis of the superficial 
temporal and | middie- ( verebral arte- 
: ries. ‘ | 
Fibromuseular hyperplasia of the ad 
carotid artery was described by Con- | 
in 1965. With 
connective tissue replacement of the 


Kety 
Munck,” and Lassen* have enable 
Scientists to caleulat? cerebral meta- 
bolic rate for oxygen end cerebrovas- 


blood flow studies have been obtained 
-with the use of many probe a 


‘multicharineled cerebrographs. aaro 


in low concentrations. Repeated sam- 


jugular vein at the bese of the skull . 
and arterial blood from the radialor | 
-femoral artery will show increasing 
concentrations of nitrcus oxide inthe | 
. venous blood. The rate of increase in - 
the concentration of tke nitrous oxide 


using the Fick principle, a fairly accu- 
rate measurement of total cerebral 
| blood flow may be eomputed. The 
Moyamova disease was described by. . same method may be used with other 
E inert gases. | 
was familiar 
b cerebral blood flows, à radioactive gas 


the internal carotid artery in one 
second. With scintillation counters on 
the side of the head, the regional blood 
. flows in 16 or more areas may be 
© determined. | 
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some cases; l 
teries may enlarge an 
tomosis may permit | $ 
proceed into the ophthalmie idi inter- 
nal carotid arteries im a retrograde E 
direction. Ta | : 
In the presence of: » " i 
disease with inadequa 
to the brain, a low perf 
may develop. The cadi ion m be 
generalized or unilateral. With gener- 
alized, low perfusion, the patie 
incapacitated with dizziness, incoord 
nation, blurred visier, and varying 
degrees of dementia. With unilateral, 
low perfusion, there may be dizziness, 
fainting, and TIA, usually due. to 







































distribution. Some of these patients _ 











| BIOCHEMICAL OBSERVATIONS - 







. Puf T ‘the past four decades, = 
and’ important information has been 
accumulated. Blood flow studies b 


and Schmidt, Lassen and 





































cular resistance. Ree: antly, regicnal 












The. technique of Kety and. 
Schmidt? consisted of having the | 
human volunteer inhale nitrous oxide - 









ples of venous blood from the internal 















in the venous blood approaching the 
concentration of the indicator in the 
arterial blood depends on the amount 
of blood flowing throigh the brain; 







For the. determinat:on of dosi 


(?xenon or “krypton? may be used. 
These indicators should be injected 
(100 millicuries in 5 mL of saline) into 






< dügutar 4 Anastomosis. 


.ular anastomosis may revascularize 


the brain. This operation was per- 
formed on a dog by Carrel and Morel | 


in 1902. 
In 1949" and in 1950, E this proce- 
dure was sponsored and used by Beck 


et al, who used a common carotid- | 
internal jugular. anastomosis aS à- 


means of revascularizing the human 
brain in mentally retarded patients. 


Our group'* noted that the rapidly | 
flowing blood from one jugular vein to | 
the contralateral jugular vein via the. 







‘via, ‘the saei and quus m 
^ "was impeded. with less oxyge 
_ more carbon. dioxide coni 


i anastoinoii is unphysiologic, ineffec- 


.. tive, and dangerous, since retrograde 
= flow of the blood from a venule into a 
' capillary. bed i is not possible for ne 





— bolie purposes. | 


: Dur 


Surgical Treatment et. 
Arterial Occlusive Disease | 


The sur sical. treatment of arterial 





= occlusive disease began with the work 
-— of M. R. dos Santos and his son, Jean. 
= Although this initially involved sur- 


. gery of the extremity blood vessels, 


soon. thereafter carotid and. vel "tebral 
= artery reconstructive surgery - was 


3 used. 
Tn 1947, 
- heparin during and after. vascular 
. surgery. He thought that v 
' one could perform embolectomies and 





i thrombectomies - ‘several days” l after 


their- development. In on 





femoral artery. thrombosis, the ex- 
posed vessel in Hunter's canal was 
. ineised longitudinally at the top and © 
. the bottom for 2 em, with a cleavage - 

-plane found between the thrombosis . 


"and the arterial wall. A large part of 
the clot was liberated above and 


- "below. The central part of the clot was 
. also liberated with fine forceps. The 
X artery was washed with serum, and: 
openings of the arterial incisions were - 
closed with 3-0 silk Heparin was . 
given intravenously during oo after. 
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As: mentioned in part 1, Jaboulay** | 
eed that a carotid-internal jug- 


i ernal jugular anastomo- 
sis was forgotten as an ineffective. 
|" and dangerous exercise dn surgical 


d ean dos Santos”. uod 


ith its use 


— blished, and arteriography - on the > 
table showed the artery to be open. 
This patient also had renal deficiency, 
which caused his death in three days. 
Arteriography before the autopsy 


revealed a patent. vessel. Microscopic 


study showed that both the clot and 
endothelium had been removed, the 
inner lining of the blood vessel now 
being the muscular layer. This was the |. 


first example of endarterectomy per- 
formed on an extremity artery. : 
In another case, Jean dos Santos 
operated on a woman with an ischemic 
syndrome of the right arm. The condi- 
tion began two years earlier. The 


‘fingers were cold and cyanotic, the 


vu patent and interconnected lateral 2 . arm was pale, and there was no radial - 


pulse. The subclavian artery did not 


pulsate. The pulse was present on the 


3 . contralateral side. The x-ray films. 
. revealed double cervical ribs. Since the ^ pares 
- subclavian artery was obliterated and .. with coi 
. angiography could not be done, dos . theh 

Santos explored the axillary artery. of n 
There was occlusion and no bleeding 


on exposure. À retrograde arterio- 


gram was obtained by injeeting the 

brachial artery near the elbow. This 
 indieated an obstruction in the middle. 
of the arm. With an incision higher up, 
_ the subclavian artery was exposed and 


the artery was found at an acute angle 


under the anterior scalene muscle. The 


anterior sealene muscle was cut. The 


- thrombus began at the angle caused. al 
by the anterior scalene muscle. Above 

this point, the artery was open. Witha 
double arteriotomy, one at the sub- 


elavian artery near the clavicle and 


the other at the axillary artery lower 


down in the arm, with fine curette and 


forceps, the atheroma and clot were | 


separated and removed. The cervieal 
rib. was not removed and no sympa- 
thectomy was done. .Heparinization 


was begun and eoagulation time Was 


maintained at 1i to 12 minutes for 
four days. After that, all medication 


was stopped. The ischemic syndrome. | 
disappeared. Arteriography on sev- ` 
eral occasions showed the subclavian: 
and axillary arteries to be open. The 
anterior circumflex artery also pul- 
sated and was open. Six months later, | 


the right arm was warm and normal 
and the subclavian artery pulsated 


| normally. This case demonstrated that 


while an artery may be shut off, the 


collateral arteries and branches may 


be open for a long time. 


Surgical experience with endarter- — 
ectomy for segmental arteriosclerosis — . 
of the legs and the large abdominal age 
and pelvic arteries has been accom- ^an 
plished by American surgeons.’ 
Crawford and DeBakey,? Laufman et. 






-carotid art 


i ischemic problems. 


History of t Cerebro 


iseussed the value by 


mografts in such cases. 





| Recons iclive Surgery and 
Endarterectomy of 
Extracranial Vessels 


The reconstructive surgery and en-, 
darterectomy of the extracraniel ves- = 


sels supplying the brain was pre- 
sented between 1953 and 1959. The , 


the distal internal carotid artery had 
no retrograde ‘blood flow even after 


. Suetion. The case reported by Eascott 


work of the following authors may be 
mentioned. Strully et al^ dida carotid .— — 
endarterectomy, but they found that ^. 





* 


et al^ became big. eee an S 


"The comunon, internal, ám external 





external carotid artery was ligated 





jeries were dissected. The . 


"and eut. The atheromatcus portion of P 
. the internal: carotid artery wes ex- | 


| cised. The common carotid and inter- im 


nal carotid arteries were then sctured 







WAS cured. . 













nes, and ae left oon 


| e 1; Boo The o consis: od of 


e: reported by Carrea et 3 T 
atient. had several bouts of Ps vet 


After 500 ml of blood | 
er focal abnormalities 


end-to-end suture? the external and 





- Conley Cet al Lyons and Gal- tu 
Í braith, A Gurdjian and Webster," Gass - 


and Smathers,” and. Murphey and | 
. Miller? also” reported their experi- | 
ith. : 


“ences. endarterectomy 








e arch and subclavian 


; including bypass for cerebral 


et aps described the din i 


'eeonstruction roce- e e 


isease Gurdjian & Gurdjiag i 





end to end After surgery, the pateni l a ^ 


| internal ao arteries on me left E 5 














d pns Poen 






G Gurdjian, 


unt cations) the Cerebral 






le and. vein i 
Ei reconstruct the 
| - In their. a 




















l I pitis ue 








a zs : : He brachiocephalic 
racotom y máy. be = 









Extrase BC NEC 
Vascular Anastomosis - 
tor Cerebral Ischemia. 














x Es sE a aad a anas- 
U fomoses co 2d be accomplished if 
 adesuate magnifieaticn, special nee- 


and 16-0 Dacron thread were 
-eareful suturing of the 
$9680. ,J aeobson and Suaraz" 









biet. Dusing the following ten 
. BEonarzhy," Yasargil,” Reich- 






nr," Chater (persor. al communica- 
sm, Sundt 3t al," ard others devel- 
ceatable technique that has 
_ stzeesafully used im several 
i at cases : fn ea don, Chater has 







ite oie July 1979 — 








al pod Shunts 


-e tkan 30 mL/100/ 


yess and Galbraith 
v a lew servi ied ineision 


uy tery oc — 


history of oe | 


 rior-inferior cerebellar artery anasto- ra 


moses (personal communication). Al- 
though more experience and longer 
follow-up studies of these cases is 


. desirable, it appears that these proce- - 
dures will be valuable in selected — 


cases. Of course, if one could insure 
the prevention of occlusive vascular 
disease, it would not be necessary to 
resort to these procedures. 


FINAL REMARKS 


"Transient cerebral 
observed in the carotid distribution 


more frequently than in the vertebro- 
basilar area by Baker et al^ However, 


others?^' have seen TIA more fre- 
quently in the vertebrobasilar distri 





bution. Transient ischemic attacks are ; i 
seen in 0.3/1,000 to 1.3/1,000 popula- . buco of thrombi i in 
tion.™™ A stroke following TIA is  * 


seen in 30% of the cases. Stroke may 


der Arteria carotid und. deren. Be 


Med 45: 971-980, 1937. 


V., 1934. 
ischemia was " Wu bed E Pert. ee 
: koe Acta Radiol 38: 865.975, B. 


| nebus sibada viat angiography. Pr 
: :85:169-174, 1960. : on 
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5. Zindses des Plantes” p d iss =i E aph 
subtractie | Réntgenographische Differer 
Methoden, thesis. Usrecht, Keminp en Zoo 











6. Hounsfield GN: Computerized’ transverse 


















needle i in e een. A new tech- 
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9. Hugh AE: Trickle arteriography: 
: fthe 





develop during the following three ` art ab ke 
years after TIA. TIA may cease in. : ae 'étine 
about 50% in one to three years. Under ai 

the age of 65 years, TIA is more ` 

serious, since it concerns prognosis for - grop 


life; TIA may also be seen after the _ 
` development of a stroke. 


In the first month after a stroke 
mortality i is 20%. In five years, mortal- 


ity is 35% to 45%. Between 25% and | 
50% will have recurrent strokes, If 
there is no recurrence for five to seven — 


years, the patient may be considered 

cured of his eerebrovascular disease. 
Hypertension is a precursor of 

stroke and eauses atheroma forma- 


. tion. Recurrence of stroke in men may ` stydic 
be caused by hypertension. Prognosis, 
in stroke cases is worse in men when 
there is coexistant hypertension? ` 
Epilepsy in the older age group is. 


frequently due to cerebral infarction. 


If the infarct involves the cortex, E 
epilepsy is seen more frequently. n Bla 


Deep-seated infarcts are less likely to 


cause epilepsy." With TIA, endarter- 
. ectomy helps 90% of the patients, with 


no recurrence of attacks.** According 
to Bauer et al, surgical treatment is 
better than medical treatment. In 42 


 months' follow-up, the survival rate 
was 83% with surgery and 50% with 
medical treatment. No patients with | 
TIA experienced a stroke or neurolog- | 
ical episodes after endarterectomy or : 


reconstructive surgery. | 
Cardiac deaths (myocardial infarc- 


tion, coronary thrombosis) are fre- 


quently seen with 


stroke. 


in patients 
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i vesels. Twenty- 
— lomatous anzditis of the CNS have 
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= ; sse deseribed conv incingly. 
be: ssification | of the cere- 
itdes "S difficult. and to 


are, this-ease is reported in 
3 unusual feature was me 


a oth he: "Back. iud iraba “The 
E 5: gti Be. ided within three weeks, 
E ibat severe inarmitent headaches per- 
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; symptoms otan upper respira- 


material by an ‘interne: | 


: deb vessels 
med ons include 


rt cel arteritis: of small 
Ue cases. of. granu- - 


‘alysis at a later date, 
enses sre available from. 


region. The pain radiated forward to the 
vertex, and was exacerbated by movement 
and jarring. The headache was at times 
associated with a sense of movement in his 
environment, and lying down brought 
relief. Nausea and vomiting occurred both 


with the headache and independently, and 


later became so severe that he was seldom 
able to retain a meal. 


He had suffered from migraine head- 
aches since the age of 13 years and had. 


experienced a concussion seven years 


before. He was known to be allergie to on 
penicillin and sulfonamides. Several years... 
previously, his father had died of a suba Mc 





rachnoid hemerrhage. 


Approximately three months after the 
onset of symptoms a minor nasal operation r 
was performed for recurrent epistaxis that vd i 
he had experienced for several years preop- OS 

eratively. There was marked aggravation. 
in the neck pain and vomiting after this 
procedure, and cervical traction and latera fort 
cervical collar were prescribed. These neck. 
proved to be of no help, and the patient was 


admitted to the hospital for. investigation, 


He had lost approximately 10 kg in weight. - 


At this time, he was tense, often. drowsy, 


and had a poor appetite. The optic fundi. 
were normal, and there was a normal range. 
of ocular movement without. nystagmus, 
. Cranial nerves were normal There was | 
normal strength and coordination in the 
limbs, normal tendon reflexes, and no - 
sensory impairment. There was no neck - 
stiffness. Kernig’s sign was not present. - 
There were ne fever, anemia, leukocyto- 
sis, or eosinophilia, but the peripheral blood: 


contained 14% atypical lymphocytes. The 


— ESR was normal. Serum levels of elec-. 


trolytes, urea, creatinine, and total pro- 
tein were normal Serum IgG and IgM 


. levels were normal, but the IgA value was. 


slightly elevated (5. 4 g/L). The serum bili- 


rubin level and liver funetion test results . 


were within normal limits. The Paul 


Bunnell test was negative, and serological- 
ly, the patient's serum was, negative for. 


syphilis. 
The CSF was under haasi pressure 
(27 cm of fluid} anà contained 52 mononu- 


.. elear cells and five erythrocytes per cubic 


millimeter. The glucose value was 2.4 


mmole/L and the protein value. was 1.7 
g/L. The Pandy globulin value was slightly 
increased, but the IgG level was normal — 


(7%). Radiologically, the skull and chest 


were normal, but the cervical spine exhib- . 
.. ited early degenerative joint. changes in 


the second and third cervical vertebrae. 
Electroencephalography revealed slow 
wave activity, which was continuous and 


most prominent over the right hemisphere 
and persistent in the right temporal 
- region. Isotope brain scans were negative. 
At this stage, the findings were consistent 
_ with viral eneephalitis. B 

The patient was discharged from the | 
hospital when the headaches diminished in - 
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severity. However. 


» erste jatten at serum. n protein was 
‘normal, and serological , 

: plasma, herpes simple 
hend type. A, ant 


k Hà " 
| complained of intense: pain behind the 
eye in addition to the generalized - ea 


fort in the neck. Vomiting began; The ptie- 
^ disces were not evaluated and the r 
= vessels were normal, There was no ny stag 
. mus. His speech sometimes had a nasal. 
y quality, although examination of the phar-: 


ing cranial nerves were normal. There was 

-normal strength and coordination in the - 

> limbs and no. sensory loss. The plantar 
responses were flexor. Us 


posterior fossa was pe 
to. decompression. The cerebellum was. 
found to be herniated through the foramen |. 
magnum, but no obvious cause for cerebel- — 


rence of severe head 
sion to the hospital te d 





intense frontal and: occipital hea 
There was no o neck stiffness, and n 
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ache. There was some sí ness and. 






ynx showed normal findiags. The remain- 









onditien. deteriorated and 
den respiratory arrest. A 
weda. marked increase ~ 
fluid pressure in excess 
and exploration of the 
s performed with a view 


The patient’ š 
there was as 
ventricular: tap 
of intraventricu 
of 300 mm H; 


lar: ‘swelling was detected. Despite decom- 
pression, the patient failed to respond and > 
died two days postoper 'azively. The total - 
duration of the illness was six months.: 

At autopsy, nothing cf note was diseov- . 
ered extracranially. The brain weighed | 
1,580 g and was diffusely edematous with - 
narrowed ‘sulci and flattened gyri. There 


. was minor tentorial pressure grooving and 


considerable eoning cf the cerebellar 
tonsils through the foramen magnum. The `: 
leptomeninges at the base were slightly — 


. opaque, and minute granules were visible 


in the pia-arachnoid area, mostly over the — 
surface of the cerebellum. There was | 


hemorrhagic infarction af the left cerebel- ER 
lar hemisphere with a mocerate amount of — 
subarachnoid hemorrhage in the vicinity. 
_ There were hemorrhagie needle tracks in 
the right frontal lobe. The large cerebral - 
.vessels were of normal distribution and 


“ape A | 
. Histologieally, no abnormality Was seen 
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Fig 1.—Wall of small vessel, possibly vein, adjoining 
an artery is grossly thickened by angiitic process. 
Note small lumen, giant cells, and surrounding 
round cell infiltration (hematoxylin-eosin, original 
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Fig 2.—Only part of this small cerebral vessel is involved by inflammatory 
reaction (hematoxylin-eosin, original magnification X 86). 





magnification x 138). 





in organs other than the CNS. Sections 
taken from the cerebellum, midbrain, and 
base of the cerebrum revealed that the 
meninges were infiltrated by round cells, 
which were mostly perivascular. In some 
places, the meninges were slightly thick- 
ened due to some fibrosis, and the suba- 
rachnoid space was narrowed or obliter- 
ated. There was a prominent recent suba- 
rachnoid hemorrhage on the surface of the 
left cerebellar hemisphere, particularly in 
the vicinity of an area of hemorrhagic 
softening of the left hemisphere. This was 
considered to be the result of operative 
trauma followed by herniation through the 
defect in the occipital bone. Widespread 
angiitis was found involving many small 
leptomeningeal vessels, both arteries and 
veins. Many severely affected vessels could 
not be identified, but often these were 
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alongside unaffected arteries and conse- 
quently were believed to be veins (Fig 1). 
The vessels were often concentrically 
thickened, but at times only part of the 
wall was involved (Fig 2). The architecture 
of the walls was usually completely 
disrupted (Fig 3), but in most instances 
remnants of a much narrowed lumen were 
found. The walls were infiltrated with cells 
containing plump and/or elongated nuclei, 
round cells, and ocezsional giant cells (Fig 
4). Some vessels were grossly infiltrated by 
lymphocytes, but polymorphonuclear leu- 
kocytes were infrequent and no eosinophils 
were found. No caseation or fibrinoid 
necrosis was present. The angiitis was 
most extensive in the vessels on the surface 
of the cerebellum, and in several areas 
small vessels with relatively acellular hya- 
linized walls suggested a late or healing 
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fi Sen . ie. 
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Fig 3.—Small cerebellar vessel in sulcus exhibiting compressed lumen in 
center, infiltration of wall with loss of normal architecture, and surrounding 
lymphocytes. Small neighboring vessels have thickened and sclerotic walls 
(hematoxylin-eosin, original magnification x 215). 





Fig 4.—Small cerebellar vessel with thickening and cellular infiltration of part of 
wal!. Note plump nuclei, paucity of polymorphonuclear leukocytes, peripheral 
location of leukocytes, and solitary giant cell (hematcxylin-eosin, original 
magnification x 215). 


ee 

stage of the angiitic process (Fig 3). One 
small spherical aneurysm that was 2 mm in 
diameter but was not a false aneurysm was 
found deep in a sulcus of the cerebellum. 
Its wall was histologieally similar to those 
of other affected cerebral vessels, although 
it was irregularly infiltrated by RBCs. 
There was no fibrin infiltration and the 
lumen did not contain thrombus. The aneu- 
rysm had caused som? compression of the 
adjacent cerebellar ?olia and was sur- 
rounded by subarachroid hemorrhage that 
would have masked its appearance macro- 
scopically. 

In addition to the angii-is, there was a 
number of noncaseeting granulomatous 
nodules in the subarachnoid space. These 
were histologically similar to the angiitie 
reaction, with a few giant cells and a 
surrounding cuff of lymphocytes. They 
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ered in young adults, but the angiitis 
is similar to polyarteritis nodosa, with 
widespread involvement of splanchnie 
vessels"; we were reasonably certain 
that our patient was not an addict. 
This case is entirely consistent with 
granulomatous angiitis, although dif- 
fieulty in differentiating the disease 
from sarcoid is not surprising. In- 
volvement of vessels is probably more 


common in sarcoidosis than is general- 


ly believed, but most sarcoid nodules 


are unrelated to blood vessels, where- - 


as in the present case extracranial 


lesions were absent and most of the — 





nodules were clearly vascular lesio: nis 


and histologically were not typical. e 
sarcoid. For these reasons, the present © . 


case cannot be regarded as meningeal 
sarcoidosis. 


© . The similarity to necrotizing granu- rax 
.: lematous angiitis in turkeys due to M. — 
.. gallisepticum has been noted," and : 
features of the present case are 
suggestive of an infective process. 


Mycoplasma-like structures in two 
cases of granulomatous angiitis of the 
CNS have been reported, but the 


vessels involved were large, and in 
. one, a middle cerebral artery was - 
thrombosed. Reyes et al 
intranuclear virus-like particles in 
neurons and glial cells, and again the = 
question of authenticity of the diag- _ 
nosis is raised since the disease is . 
primarily an angiitis. There is obvious 
need for an intensive search for: an 
infectious agent. 
The aneurysm in this ease was not | 


reported 


of traumatic origin since it was not a 


false sac. Nor did it have the patholog- l 


ical features of a berry aneurysm. 


Aneurysms oecur in polyarteritis-no- 


dosa, Wegener’s granulomatosis, 


rheumatoid arthritis, and. giant. cell - angiitis of the central nervous system. J Neurol 


 arteritis but the present case lacks | Sei 29:335-341, 1976. 


other signs of these diseases. The 
healed cerebellar lesion may have 
resulted from hemorrhage or ische- 
mia, and it is possible that small aneu- 
rysms like fhis one may undergo 


thrombosis, as is the case with miliary 
aneurysms of Charcót and Bouch- 
ard. 1 i 
Wagenvoort et al" reported aneu- 
rysms of systemic arteries in a 4- 
month-old infant with extracranial — 


giant cell arteritis. This was regarded 
as a distinct entity (giant cell arteritis 
of children), differing from the pres- 


ent case because of younger age and 


the involvement. of different vessels. 


The only other case of granulomatous 
 anglitis associated with aneurysms is 


that of Griffin et al^ in which larger 


arteries were involved, no veins were 
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. N Engl J Med 283:1003-1011, 1970. 
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Fig 1 Subject. X. Plasma- EA level 
vs time curves for single 300-mg capsule  . 
. dose of phenytoin sodium (closed circles) . x | 
alone and in combination with regimens of 2 TM 
gluconate calcium (open circles) and two ^ 
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Fig 2.—Subject Y. Plasma phenytoin level 
- vs time curves tor single 300-mg capsule 
dose of sodium phenytoin (closed circles) ME HS. UHR | 
"alone and in combination with regimens of of phenytoin at acidic pHs further 
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liquid |. magnesium-aluminum-containing — . reen these species. An at- 
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failed. Aluminum ions could not be 3 

used because of the insolubility of . 

| | aluminum hydroxide in alkaline me- 

Area Under Plasma Level-Time . dia. Calcium: chloride. and magnesi 

Curve (AUG)* bc sulfate were added incrementally to 















































m BEEN a phenytoin solutions (1 mg/mL in 
AUC, ng/hr/m — | — 0.01N sodium hydroxide) up to a final - 
| — ^ | cation concentration cf 200 mg/ mi 
o aESULTS: " Treatment E uie Y No precipitates were observed a the — 
Jasme levels following A 153 92.2 addition of either cation. These find- 
: ral doses are shown in B 169 94.6 ings imply that compiexes with the 
caehefthetreatments. — E | ig ; o ionized form of phenytoin either did 
he areas under each | wean = sp 157 +B 96344 not form, or were extremely soluble i in 
me curve. (AUC) from | Coefficient | alkaline media. 
isa n to i ‘hours. variation, % 51 42 = | COMMENT 
eed number ef subjects: $016 aa hours: 
p gress e9servations, Vàl- ^ ^ iExtrapolated from 24 to 48 hours, using - In a recent review of the terae: 
| »atments were nearly terminal phenytoin elimination rate constant. tions of antiepileptic drugs, Kutt | 
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. ma level inereased twofold to: three- 
.— fold when the antacid was given two 





phenytoin. He concludes, "Thus. it 
‘appears that antacids cama 
- fluence the absorption of anti 
pira More hee aiona! and: 















-phenytoin product. - 
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Hs of the steady-sta e, it is difficult to tl 
ienytc simul- ^ conceive of a. drug-antacid interaction — 

ii wig dononstrated - low ups to 4 we 

` pg/mL) plasma levels of the drug. In’ 

` the same patients, the phenytoin plas- - 





els. 


in Australia i in 1968 and 1969 affect eum 
. to three hours after ingestion of the 


pm , 


derunt "antütion. of Gent. with i dm 
antacid, or the. manufacturer of Ae _tion and represented about 25% to-3095.— i: 
“Our studies with single 300° mg ha 
an of pesn e e doring. à t | 
to detect _ phenytoin | molecules by ealeium ions, | 

ver that is, the formation of an insoluble ` 
o- -complex between ealcium and phe 
toin,” He further speculates that 


— that the administration of caleium-, - a 


^ linear “pharmacokinetic behavior at 
: mossa | Jevels and single dose E 


"n pu overdosage. Med J Aust 2:515, 1968. 


intoxication. J Neurol Sei 16:481-487, 1972. - 





à Grahme-Smith na 


A sants; ‘Drugs 12: 201-211, 1976. ^" : < dhshonyh Thy: 
m 10. Shall SAH: The uptake of digoxin and 4959. 











Lia ‘quantities of calcium in » 
n gene not munem win $e 





atively prediétive 







that would. alter the steady-state . al a 
without influeneing single dose lev- T. n 








` The outbreak of phenytoin toxicity SO 











ing some 51 patients has been. 
ascribed to a change in excipient fro 
calcium sulfate te lactose.'^ Bochni 
et al^ aseribe a lower extent of absorp- 
tion in the presence of calcium sulfate - 
to the formation of an insoluble, g/dL t 
nonabsorbable form of phenytoin tt at P. em 
as found in the feces of patients deri 
taking the less well absorbed formula- mx 



















Gary results, although 
| single-dose experi- 
aggest no significant 
gluconate calcium or 
with | phenytoin | 
spite of indirect 
might | Jead one to 
nteraction. 













e ingested phenytoin. Richens cer | 
included that "itis possible that bie 
roblem-arose from chelation of. ev 






















AE id Süsar Mercik provided tech- 
this were to be the case, "it is possible - n | | 

























magnesium-, or aluminum-containing * 
antacids might reduce phenytoin ab- 
Tfno n° 3 


sorption.” er S ae 
‘Our results with gluconate edleiuim -Phenytoin—Dihy on, ' Dilabid, Di-Len, Di- : E 


arks of Drug - 





suggest that the. mere presence of V RH 
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ub Eadie MJ, Sutherland JM, Tyrer JH: Dilan- > digit 
* see S 36 





Bochner F, Hooper WD, Tyrer JH, et- ak 





involved in am outbreak of. phenytoin EE a 


“2. Richens A: Drug interactions in. epilepsy, in 
(ed): Drug Inte eractions: Balti- 
more, Md, University Park Press, 1977, p 239. OU A 
8. Kutt H: Interactions of antiepileptic drogs: cp 
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9. Hahn TJ: Bone complications of anticonvu ES 
































Saad Fie | 
th d sla of 


sensation in his legs and was able to move _ 
.. them weakly. On the fourth day, motor and of 
On the | 
eighth day, bruits were audible along the — 
abdominal aorta and the femoral arteries, - 
. The femoral pulses were palpable, but the - 
left dorsalis pedis pulse was absent. Aor- | 


. Hg. The heart was slightly enliirged id d 

; there was a grade 1 holosystolie murmur. — 

"without thrill and a grade 2: diastolie - ] 

rumbling murmur. The opening. snap Was 

. mot audible. The femoral pulses were pres- - 

. ent as were the dorsalis pedis pulses. He .— ^.^ e 

"'' was unable to move his legs except jut Ta ings 
slight movement attributed to the left- 4% 
` psoas muscle. All modalities of sensation — 
were absent below the L1 level, except for 


preserved position and vibration sense in 


the left foot. The anal sphincter contrae- _ 
tion was intact. The: muscle stretch reflexes 


in the legs were absent and there were 


_ extensor plantar responses bilaterally. - 





Urinalysis revealed a trace of protein 


and 20 RBCs. The $ hemoglobin. level was . 
~~. 10.0 mg/dL and WBE count was.11,300/eu-- 
mm. The ESR was 108 mm/hr. Chest roent- 


genograms revealed an irregularly calci- 


fied mass in the right lower lung field — 
adjacent to the heart, An ECG revealed. 
sinus tachycardia and incomplete right — 
.. bundle-branch block. Myelography showed . 
no abnormality from the saeral sae to the 


foramen magnum. The CSF was normali in 
pressure and content. —— 
On the second day, be. became: aware of 


sensory function was normal . 


po tography disclosed embeli in the superior 





oy 


“able. to ‘craw! init ly, m 
e. n Ks lezs. Be | was P iN 















- zaki ) and Cardiol. 


| per t minute and E 


: was i, 6/70 mm . In addition, an encapsulated thymoma was 


- removed from the anterior part of the 
. mediastinum. Low-grade fever, increased 
- ESR, and anemia gradually returned to 
. normal or disappeared. The patient. now 
| leads a fully active and normal life. 


went of Internal. 
versity, mike. 


mesenteric artery, the right renal artery, 
and both femoral arteries. Echocardiogra- 


E phy suggested a mass posterior to the 
anterior mitral leaflet in diastole. Cinean- 


giocardiography demonstrated a large fill- 


. ing defect in the left. atrium herniating TE 


into the left ventricle. 
At operation, a 30-g friable myxoma. was 
excised from the septum of the left atrium. 


COMMENT | 
Embolism of the spinal cord 








| cis cleared Hbi. a few russi witho 


— pum emboli. ia Dn 


denti or related t h 


tient was probably cue t _ischem: 
l “secondary to embolism in the aorta ¢ o 
-a principal radicular artery at ‘the s 
l thoracolumbar level. | C 


a 0. 025% of. oie eae se E Materi- : 


als, mainly in 
| 15% occur in t 


' a ; hag, it is re be Rong b -ethácàl 


during life with operative and postmortem find- 


1967. 
js rare. 


; 7 of the subject and a report of 150 cases. Arch. Es 
"Wolman and Bradshaw’ sgl two | oe 


F nam Atrial Myxoma--Hirose et al 

























residual impairmert. - Aertograph 



















"Short-lived pa 














Cardiac myxomas’ are reported inc 








































diography. and heart catheterization, 
with contrast study as a potentially | 
eurable eause of embolic CNS diseases. 
with transient episodes of vascular. 
insufficiency. in the spinal cord or. 
brain in- patients. with or. without. 
cardiac murmur. RS eu T: 
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sion who had sudden, painless monocular 
Visual loss. Fear of further visual deterio- 
















2 intracranial pressure. = 
Wen Neurol 36:440-442, 1978) 





* De ! ear rof progressive visual | 








Hi prompts. vigorous therapeutie mea- 
. sures to preserve vision. Aeute monoe- 
“ular visual loss due ! 











l hom. sudden monocular visual loss 


: ropnal disorder. 


oe REPORT oF A CASE | 
A 54-year-old man had sudden, pairis 


ophthalmologic examinations gave norma 


OD, 20/20 OS). The right fundus showed an. 





gom for m. ru. 4, 1978. 

—. From the Neurology Service, Veterans Admin- 
istration Hospital, Pittsburgh, and the Depart- 
“ments of. Neurology and Ophthalmology, Univer-. 
sity of Pittsburgh. 
'.. Reprint requests to Veterans ‘Administration. 

. Hospital (127), University Drive C, Pittsburgh, 
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l S We describe a patient with papillede-- 7 
ma due to. benign intracranial hyperten-. 


. be Nina continued. to improve after. 
S medical ‘therapy. was. discontinued, and 


of papilledema and. headache. ‘In any 2 
patient with minimal: papilledema, sudden — 
. visual deterioration - should. initiate a 
.. search for other causes rather than | 

= zealous. therapeutic - efforts. to reduce à 





T teriora- B 
" tion in pseudotumor cerebri often 


; 0 papilledema i iso 
«rare, however, and hould initiate a 
search for other. causes. We describe a 


developed - ndis of. an unrelated. 


1 visual loss in the right: eye. There. was no 
. history of hypertension, diabetes, or oc lar 
< disease. Complete general, neurologic, and. 
l 
findings except for visual acuity (20/800 





mologie 
months later. At that time, the patient Was 7 
asymptomatic except. for the improving 
visual defieit in the right eye. Visual ac | JE 


was 20 (25 OD, 20/20 08. The hemorrhage p 


Sudden Monocular Visual Loss in Pseudotun: 


B. ‘Todd Troost, MD; Robert L. Sufit, MD; M. Gilbert Grand, MD 


elevation « of the retina in the périgapiliry E 
.area with a sübretinal hemorrhage and .- 
retinal striae. The dise margin was blurred, 


and adjacent to the temporal. aspect of the 


disce was a bilobed, subretinal, cream- | 
-. A coloredlesion. The left fundus showed blur- —. 
ah M. of the dise margin, obscuration of _ le 

vessels, and a single splinter hemorrhage . n 
- .eotisistent with. mild papilledema (Color 

Figi 8 E 
. He was admitted. to the Neurology 
“Service for. further evaluation. Laboratory 
- studies, 
count, electi 


including complete blood cell 
Bytes, BUN, 









iatoid factor, and urinalysis, 


raphi exi 


given dexamethasone, 10 
and 4 mg every six hours 









his medical regimen. One day 








disclosed an opening pressure of 240. mm 


H.O. The results of serial spinal fluid - 


examinations are shown in Fig 1. After à 


ten-day course, dexamethasone. was re- 


duced to 2 mg every six hours and was 


subsequently tapered to 1.mg every other - 
day at the time of ac Ld three weeks 
later | 


The patient. was seen in neuro-ophthak- 
onsultation as an outpatient two 















 àsone and serios were » disontinued. P J 
visual loss was believed to be secondary t to cau 






| sedimentation B 
rate, prothrombin time, antinuclear anti 


‘ave norma ndings. Computerized tomo- 
ination of the brain showed — 
. no abnormality. Initial lumbar puncture 
., „demonstrated spinal fluid under pressure 
Of 330 mm H.C, no blood cells, protein level i 

"ef 20 mg/dL, and glucose level of 84 mg/ 

oo dL, with, concurrent, blood glucose. level of 
^ 102 mg/dL, - | 
.. Because o oneern. n about: the visual loss, | 
the. patien wasg 


E jos a mechanical 


and a subretinal lesiob persisted. anid | 
there was persistent blurring of the left 
dise mar gin age ms zs Because T à 
:: patient: `i h : 





à peripapillary neovaseu- 
aphs showed resolution of 


lor Fig 3) The left disc 
ed.to be blurred, and CSF 


- COMMENT 


| The ‘knee of detectable visual 
3 deficit, even with marked papillede- ` 
ma, was first described by Hughlings 
and subsequently empha-  _ 
As Allbutt? 







J ackson' " 
| many reports." 








recurrent attacks of transient obseu- 


established. papifedema,. blindness 


may occur rapidly, usually preceded 


by transient obseurations for some 
time. Most commonly, however, when 
permanent blindness occurs with se- 


ES vere  papilledema it develops gradual- 


t Papillédema is believed to result 
phenomenon. 


o Raised intracranial pressure is trans- 
mitted by CSF to the sheath of the 


optic nerve ard produces axoplasmic 


: flow Stasis in the optic nerve head. 
i Thi: -results in. swelling of the axons, 
initially. causing swelling of the optic 
l nerve. head and then the. vascular 
-.; ehanges of the optic dise and peripa- 
pillary retinal vessels. - Visual. loss, 








.. Pseudotumor Cerebri- 


His condition remained — 
er the next 12 months. Serial 









hemorrhage, with persist- H 
white. subretinal. peripapil- eas 


mained at 200 to 250 mm H,O. | B 
i During ubsequent examinations, the blur- . 
ting disappeared and spontaneous venous 

| prijsations n rebürned. "a 


_wro is astonishing how changed EH 
and disfigured the optic dise and = 
| orhood may become in this  . 
without disturbing central 5 
‘The most. frequent type of 
.visual « isturbances that do occur with. A 
i increased intracranial pressure are (1) . 
; as well as glycerin, 70 g ibyo 
 moüth every six hours, Complete cerebral _ 
. angiography was within normal limits; and ~~ 
acetazolamide, 250 mg four times a day, ; 
^. was added i 


ypertension | in^ after admission, : a second lumbar puneture 


`- rations in one or both eyes, (2) visual - 

field defects, and (3) permanent blind- 
ness, All these visual disturbances . 
oceur following well-established, easi- . 

~ ly observed ehronic papilledema. With. 


"enn, 





Color Fig 1.—Fundus photographs show- 
ing peripapillary subretnal hemorrhage, 
retinal striae, and subretinal peripapillary 
fibrovascular lesion. Lef disc shows blur- 
ring of margins, vessel obscuration, and 
splinter hemorrhage. 


Color Fig 2.—Two months after initial 
examination, there is pa-tial absorption of 
subretinal hemorrhage. —eft disc remains 
blurred. 





Color Fig 3.—Late follow-up shows resorp- 
tion of subretinal hemorrhage but persist- 
ence of peripapillary fibrovascular lesion. 
Left disc margin remains blurred. 
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Fig 2.—Late phases of fluorescein angiograms. Staining of subretinal fibrovascular 
membrane in right eye is seen most prominently when hemorrhage has resorbed. 
Peripapillary staining is seen in late phases of left eye. 


due to ischemia resulting from the 
long-standing secondary vascular dys- 
function. Further evidence is found on 
fluorescein angiographic studies in 
such eyes that show circulatory stasis 
in the prelaminar region of the optic 
nerve.’ 

The patient presented in this report 
is believed to have pseudotumor cere- 
bri or benign increased intracranial 
pressure,” as his neurologic findings, 
both clinical and radiologic, were 
entirely normal. No specific cause for 
his elevated intracranial pressure has 
been elucidated in 18 months of 
follow-up, and he remains neurologi- 
cally asymptomatic. 

Vigorous attempts to reduce intra- 
cranial pressure were undertaken in 
the belief that visual loss was second- 
ary to papilledema. However, his 
acute visual loss was secondary to 
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retinal detachment caused by hemor- 
rhage from a peripapillary neovascu- 
lar membrane. Peripapillary subreti- 
nal neovascular membranes have been 
associated with angioid streaks,” op- 
tic nerve drusen," choroidal degenera- 
tion,^ and ocular histoplasmosis'*; 
however, the majority are idiopathic 
in origin. A case has also been 
reported associated with pseudotumor 
cerebri, but visual funetion was not 
affected." 

The characteristic staining pattern 
of the neovascular membrane may be 
discerned in the late phases of the 
fluorescein angiogram (Fig 2). On 
angiography of the right eye, there is 
hypofluorescence in the peripapillary 
area due to blockage from the subreti- 
nal hemorrhage. A hyperfluorescent 
peripapillary lesion is present at each 
study date; however, it is seen more 


& 


prominently in November 1977, when X 
the subretinal hemorrhage was dissia ~ 


pated. In late phases in the left eye, 
there is accentuation of the staining 
of the dise with leakage into the peri- 
papillary retina. The neovascular 
membrane may have been predis- 
posed to hemorrhage because of 
increased intracranial pressure, but 
the minimal vascular changes in his 
normal eye argue against this mecha- 
nism. 

In conclusion, the patient is believed 
to have had a sudden monocular visual 
loss secondary to hemorrhage from 
the neovascular membrane and not as 
a result of increased intracranial pres- 
sure. In any patient with minimal 
papilledema, sudden visual deteriora- 
tion should prompt a search for other 
causes rather than vigorous thera- 
peutic maneuvers directed at reducing 
intracranial pressure. 


This investigation was supported in part by the 
Knights Templar Eye Foundation Research 
Fund. 
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en 'undergoing i apinal anes- 
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.— section. Group 2 consisted of 21 postpartum 


from whom CSF samples were obtained at 


ima: arly through pid] 


. gestation, and weight of the fetus were 


. which would artificially. alter CSF glucose. BS 
. levels. Opening pressure was measured on ^. 


E tor Canditions’ : that. interfere with five women háviug elective cesare 


EO venaus fect the ive of the Jambar area | 


L6 . CSF cell court for group 1 was 6 + 12 
g; jt can compress the | 


na cava, resulting i ina 10095. - 
irean femoral venous pres- - 
Suction n of venous return” 


millimeter. For group 2 vu 
count was 6+ 6 RBCs and OS El. 

lymphocyte per cubic millimeter. The . 
E mean protein | 
/23 +5 mg/d 













length. of yestation au 35 
weeks) did not affect CSF Pn el 


the time of spinal anesthesia for tubal .  Jevels.. Sick 


ligation. Group 2 served as a control sample K COMMENT i 
of young women in a nonpregnant state. MN 
Published normal CSF values for. adults TM - Analysis of CSF ‘samples - fro 
also served as control values.^ a .groups 1 and 2 shows that the. COME 
After introduction of a No. 22. gaug do not differ hun ant n C 
spinal needle into the lumbar subarachnoid. € 2 
space in a lateral recumbent position, 1 mL. 
of CSF was collected prior to installation of . 
the spinal anesthetic. A CSF cell count was. 
immediately performed on the CSF, and . 
the remainder was frozen until thawed for 


women (one to four days after delivery) | 































- protein determination by the method of M vender 
^ Bradford.’ All CSF samples from traumat- ` 







ic taps were discarded. Protein electropho-. Cle 
resis of the CSF was: performed on 15 ` m 
samples. The age of the mother, length of. 









recorded on each sample. Cerebrospinal- 
fluid glucose levels were not determined 
beeause most mothers were receiving. 
intravenous sclutions containing - glucose, 











































sections prior to labor.. 
RESULTS. ^ | ue 
‘The mean opening pressure - "" E 


135 + 20 mm H,O in the lateral - EE Re 
recumbent pesition (Table). The mean LE 


RBCs and 1 = 1 pape per cubic. . 
the mean 


concentration was Sully at d y^ 
(range, 12 to 40) for = sabacu ani 
group 1 and 24 + 7 mg/dL (range, 14. . » pichiro: 
to 43) for group 2. The mean protein. > 





| | esc pee PM bros 
> m normal C i -level was the same whether the deliv- 26:1- " 


ery was vaginal or by cesarean 
section; the presence of active labor 


did not alter the value. The weight of RT 


A | . . the fetus (range, 1 985 to 4 5163: as and 
m0 d ot women were studied. F3 x 
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: I a. study of ‘éioporal oriéntation 
among a population of medical 



















wondered whether the patient. popula- 

















pata for P rubias March 19, 1978. 


Fleischer, Mr. Grey), . Division of Neurology, 
Veterans Administration Hospital, East Orange 


1 gy, Montclair State College, Upper Mon 
(Dr Haupt). © Í 
Reprint requests, to Department of. Ne rosei- 





East Orange, NJ 07018 {Dr Natelson) 


444 Arch Neurol—Vol 36, July 1979 T 





| Temporal Orientation and 


- S Neurologists usually do not. take P 
perenne d into account Mes | 








-— Wine residents. The Téurologisi. : 
should suspect. an abnormality in tempo- 
ral orientation for Patents with (0) hend 


Et normal the roy af pope vig North. 
east; (2) to compare these normative - 


A diets ‘accuracy of teiibordl orient; à oe 
nd . tion; and (4) to collect new data from NN 

neurologists in the Northeast to see. 
how well their exp: 
. with these data. 


nd that roses sape z 
ite the frequency. of. 


! On perio thee” "results, | we 


tion of this hospital, presumably for. 
. the: most part white and an class, - 





^ evenings of the sur 
. people were found in a number of different 
locations: guaranteed to provide a ‘large | 


- -From the Department of Neurosciences, The i 
New Jersey: Medical School (Dr Natelson, Mr 


| (Dr Natelson), and the Department of Psycholo- 
NI i 


.ences, New Jersey Medical School, 88 Ross St, 
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| If a elatio existed ouem some e E 
socioeconomie variable and temporal |. 
orientation, we reasoned that academ- - 
ie neurologists, who usually glean xUS 
their idea of ' "normal" while caring for 
in. indigent patients in urban teaching 
. centers, might have too liberal a defi- 
E nition: Of what. ds normal temporal 
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data with those collected in Towa to 


see whether the Iowa data ean. be» 


i ME eneralized; 8) to test our h thesis wer vet 
patients with no known brain disease os ge ypo! = 
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| SUBJECTS AND METHOD 
Data. from two groups of aban were 


: collected. The. first group comprised 254 











cross section of socioeconomic classes; 








he purpose of ‘this stu dy, lige: 
ut was a) to colle | 


etations correlate | residet 
J tation vie 100 ) purpostedly normal people. 





these included. the visitors’ waiting areas | i 5 y a ar 
of several hospitals and of a dental clinica. 
shopping mall and the corridors of the a: & ieni 
New Jersey Medical School, East Orange. p 
The second group comprised 31 board- | 
eligible or certified neurologists who are — . po y 
^*. eitheron the clinical or academic faculty of ^ !€€ 

^ the New Jersey Medical School; data from — 
this group were collected with a question- 
naire that was either mailed to them or 
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increasing level of education for the 


n. after 


ar scores (low). Twenty- : 
p de dej a gh 1 
- : _ Twice as many people from the. poo 

. est education groups made mistake 

as to day of the week as did. people * 
from the more educated groups. The- 
. percentage of people who missed the - 
actual time cf day by more than 30- 


h at least. a par fd 
kad low temporal 
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lowest educational level. Data from. " > re 
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month and the day of the mont 


minutes was independent of educa- 


tion. (2) People with a poorer level of 


education more frequently make more 


serious errors than do better-educated .. i 
people for every aspect of temporal - tailed). 
orientation, except actual time of | 


; neurologists surveyed had trained. in E 


pales. were ‘compared - with. data 


obtained from New Jersey reside ts 
with at least a college diploma, the 
B neurologists: were overly _ liberal in. 
their i impression of what was normal di: 
in eight of nine comparisons (tie — 


discarded, Table 2); the frequency of - 
overestimates was significantly dif- | 


. ferent for the two educational groups | 


(Fisher's exact test, P< 04, one 
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Jess ian bao 000. nos half thought * Northeast sho ld donsider educational’ 
that the average educational level of. 
> the patients they cared for in residen- - 
_cy was less than a high school diploma. © 
. Thus, the majority of these neurolo-. 
gists believed that as residents they - 
had cared for patients who were - 
generally poor and had relatively — 
limited. bre qe : Importantly, 529... 
when asked if they A 
weighted an P ofa patient’s Do 
temporal orientation by his i income of 


| ral orientation is normal or not. 


the creation of a rule. To make one 3 
that is easily remembered, we con- d m 
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most a high. school diploma (the low. ew 
. education gr oup), and those with more . x 
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18 missed the day of the month by one. ` 
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_ days, and five (3.2%) made more  : 
extensive errors. Based on these data, 1 
a neurologist, should suspect altera- sł 
| tions . in temporal. Pesca d if a | 


a. with the fact that our. 


to socioeconomic variables, the majori- - 
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. Family history of psychiatric disorder. 
Personal history of psychiatric disorder _ 
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General Health. Questionnaire. QO-ttem. a 
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. Hamilton Rating Scale for depression | 


^ Wakefield Self-Assessment Depression - 
. Inventory 
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tion of the attacks by nurses and qe. e : ing e 


cians, postietal physical examination and. E. 
postictal EEGs, serial and sleep EEGs, and, 

|: in. some, sphenoidal | ‘EEGs, psychometric = 7-7. 

tests and specialized radiographic studies. ` E 


Some patients had a hysterical attack 


during an EEG recording. Psychiatrie . 4 | oc 






consultation, not by the 
the diagnostic process 


jthor, was part of 
Both groups. completed the. General 





. Health Questionnaire; the Wakefield Self- 


Assessment Depression Inventory,’ and 


the Morbid Anxiety Inventory. A psy- 


chiatrie interview was done and the Hamil- 
ton Rating Seale? for. depression com- 


pleted. In the statistical analysis, the x’ 
test was used for dichotomous categorical 
variables. For the remaining Ce 


a paired t test was used. 
RESULTS | 
The mean age of the experimental 


i group was 31.9 years, and the mean 


duration of their hysterical seizures 


was 9.8 months (range, one week to 
. four years). The mean age of the ^... 
. “control group was 28. 8 years, and the. 
^ mean duration of their epilepsy was 


10.1 years (range, five months to 25 
years). Significantly more of the 
epileptics were single (P < .05). The 
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~ Sciatic Nerve Compression During Anticoagulation Therapy 
-. Computerized Tomography Aids in Diagnosis A ; 


Howard W. Wallach, MD, Mark E. Oren, MD 


e Severe hip pain developed in a 


e 
patient who was receiving anticoagulation y 
therapy of heparin sodium and warfarin 
sodium (Coumadin) for femoral vein phle- H e 


bitis. The patient had exquisite tender- 
ness but no ecchymoses along the sciatic 
nerve. A drop in the hemoglobin level 
showed a large volume loss of blood. 
Retroperitoneal hematoma with lumbar 
plexopathy was suspected, but a compu- 
terized tomographic scan revealed in- 


"à stead hemorrhage into the gluteal mus- 
Ss cles. The anticoagulation therapy was 
hs; corrected with the addition of protamine 
ry sulfate and vitamin K; the patient’s pain 
F lessened and the hemoglobin level stabi- 


A AR ps 


lized. Computerized tomography allowed 
clear visualization of the hematomas in 
the buttock, and invasive studies were 
avoided. Hip pain and a falling hemoglo- 
bin level in a patient receiving anticoagu- 
lation therapy should alert one to the 
possibility of bleeding into the retroperi- 
toneal space, thigh, or buttock. 
(Arch Neurol 36:448, 1979) 


Compurerizes tomography (CT) has 
been useful in the evaluation of 
the retroperitoneal space where 
hemorrhage during anticoagulation 
therapy has caused compression of the 
lumbar plexus.'? This report presents 
a case of sciatic neuropathy secondary 
to bleeding into the gluteal muscles 


CT. 
REPORT OF A CASE 


A 62-year-old man who had had multiple 
sclerosis since 1948 and long-standing 
paresis of the left leg was admitted to the 
hospital because of left femoral phlebitis 11 
days after a transurethral resection for 
careinoma of the prostate and five days 
after bilateral orchiectomy. Anticoagula- 
tion therapy with heparin sodium and 
warfarin sodium (Coumadin) led to resolu- 
tion of the phlebitis within seven days. On 
the tenth day, the patient complained of 
pain in the left hip radiating down the 
posterior aspect of the thigh. Bone involve- 
ment from prostatic carcinoma was not 
established by bone scan. Tachycardia of 
100 beats per minute was found on the 12th 
day. The patient maintained himself in the 
right lateral decubitus position because of 
pain in the left buttock when supine. Slight 
swelling was present over the left greater 
trochanter, but the gluteal areas appeared 
symmetrical. No ecchymoses were found. 
There was tenderness in the left lower 
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that was diagnosed with the aid of 





Computerized tomocram of pelvis showing large mass in left gluteal muscle with bulging 
of fascial planes and several low density areas consistent with soft tissue hemorrhage 
(arrow). 


quadrant and the left inguinal region. 
Exquisite tenderness was present along 
the left sciatic nerve down to the mid- 
thigh. Previous findings of hypesthesia 
over the entire lef- leg along with absent 
knee and ankle erks were unchanged. 
Paresis of knee flexion and foot drop did 
not appear to be much changed from the 
time of admission The hematocrit level fell 
from 42% on admission to 34% on the tenth 
day. Prothrombim time was 30 s (control, 13 
s). Venous blood zlotting time by the Lee- 
White method «uring administration of 
7,500 units of heparin sodium every four 
hours was never more than 40 minutes 
(control, 15 minutes). The patient had 
received no intramuscular injections. 

Retroperitoneal hematoma with lumbar 
plexopathy was suspected. An intravenous 
pyelogram revealed no shift of the ureters 
or bladder. Computerized tomographie 
scan of the retroperitoneum and pelvis did 
not demonstrate a mass in the abdomen 
but did reveai a mass in the left gluteal 
muscles with bulging of the fascial planes 
and several low density areas within the 
muscle mass consistent with soft tissue 
hemorrhage Figure). À 

Intravenous injections of vitamin K in a 
25-mg dose and protamine sulfate in a 
25-mg dose were administered slowly. 
Within 12 heurs, the prothrombin time was 
normal anc the pain had lessened. The 
patient’s hematocrit level, which had drop- 
ped to 28% on the 12th day, stabilized and 
then gradually increased. Superficial phle- 
bitis of the left calf developed on day 17 but 
responded to phenylbutazone. At discharge 
on day 19. the patient was able to walk as 
before with assistance. A second CT scan 
showed partial resolution of the radiolu- 
cent areas. 


COMMENT 


Retreperitoneal hemorrhage is a 
complication of anticoagulation thera- 
py anc can occur even though the 
results of coagulation studies are 


within therapeutic range.** Lumbar 
plexus compression, especially of the 
femoral nerve, is a consequence of 
hematoma in the ihacus or psoas 
muscles or both. Usually lumbar, 
abdominal, or inguinal pain appears 
first, followed by mcre specific signs 
and symptoms of nerve compression, 
including pain radiating into the 
thigh, absent reflexes, weakness, and 
sensory loss.’ 

Sufficient blood may be lost into the 
retroperitoneal space to cause hypovo- 
lemia and shock. As shown by this 
case, large volumes of blood can also 
fill the gluteal “space.” 

Computerized tomography allowed 
clear visualization of the hematoma in 
the buttock rather than in the retro- 
peritoneal space as suspected. Further 
studies such as barium enema and 
arteriography, as well as exploratory 
laparotomy, were awosded. 

Pain in the hip or thigh and a falling 
hematocrit level in a patient receiving 
anticoagulation therapy should alert 
one to the possibility of bleeding into 
the retroperitoneal space, buttock, or 
thigh. 


Jay Vandenbosch, MD, referred the patient to 
the authors. Lawrence Caplan, MD, interpreted 
the scan, and Suzanne Wallach, RN, read the 
manuscript. 
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TEER female outpatients, digód 21to . : 
^ 8 years, with spasmodic torticollis ráànging - mg. of, broni 
(mean, 5.4 years) were selected. for the 
. Study. Several modes of treatment had 

been tried without success. Six patients — " ion 
had been operated on in the Department of ê daily dose. of 5 50 
. placebo was reac’ 


tal, Helsinki, where the treatment included ~~ 
tomy (one patient): “All patients continued" 


. (four patients), diazepam (three patients), 


phenazine hydrochloride (two patients), after termination of the second. phase. The 
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Lateral angle (frontal plane) 
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of the treatment : 
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RESULTS | 


- All 14 patients pärtičipaťed i in both a d. 2 Do ue 
phases of the trial One patient was ` Numbers in Tabie “represent numbers c Oe o 
not administered the maximal dosage odis | p 
of | placebo during the first phase of ET Wed ns UE 
trial because. of. vomiting and ian syndromes. 5 tt seems to be. ati Ta 
aisea. Another patient was adminis- in cases resistant to treatment with . ME 
ered a maximal dosage of bromocrip- levodopa, which frequently causes. the — 
ne of only 32.5 mg/day during the - E e ‘Those patients | 
scond phase due to exacerbation of © 
ubjective symptoms. The basal serum 
rolactin concentration was in normal eo Sa 
range (< 30 pg/L), and the. criptine.* The denetcial effects. pA 
decreased conspicuously during ho: small doses of bromocriptine on. 
metiptine administration dn all -abnormal involuntary movements in 
S  Huntington's chorea have also been. -cript 
. reported, but. larger doses exacerbate — 79 
the dyskinesias of. this disorder? ^ 4. 
These reports suggest complex distur- | 
‘bance of dopaminergic mechanisms . 5. Kri 
underlying these and probably other . B ‘treat 
| n  extrapyramidal "disorders. Levodopa | E irot 
: patiente ad | subjective. | - has been reported to be ineffective in... gi 
rhythmias in one patient. . spasmodic torticollis, and our result 
` patients had nausea while receiving - show that bromocriptine, a less effec- © Ua 
oi placebos. AW side effects w were revers- ‘tive stimulator of dopamine receptors, CMT 
: ible. | -is ineffective as. well, when given in ^ — 
7 dosages of 2.5 to B0 mg/day. This - aip 
| suggests. that the pathogenetic mech- , 855 
: | | COMMENT ws C . anism involved in torticollis may not... 4, 
: The oa agonist "broimocrip- involve dopéthinergie neurotransmis-. a 
tine is effective | in, severe a sion. mM * 
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diagnosis of AD in many mental inst 
tutions.’ This will either render all 
precautions useless or result in a 


that the 2 incubation peri- . i 
es long p inan nat of à single family. The studies to deter 
, mine the cause of AD rely on autop- 


sies for diagnosis and researeh pur- 
"imposition cf ‘protective guidelines’ x 


‘that cannot be met on local hospitals 


w poter ms | on which we rely to obtain autopsy ES 
: clin: E | symptoms P - 


| the safety guide- 2 
axHal Alzheimer's disease 


nes. Alkheimer’s disease - 


| authors to prevent the potential .. he 
| being a donor of tissue or. blood is. à 
tion of precautionary measures b 


. those who overzealously equate a. 
pothesis with a real threat. nay have 3 


_ dementia (Creutzfeldt-Jakob disease). N Engl 
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MN Transmission. of. familial Akheimer’ s disease 
possible cause of successful transmis- primates. Read before the Eighth International: 


sion. The scientific evidence to date . Congress. on Neuropathology, Washington; DC : 
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The widespread acceptance of the jJ: The incidence of Alzheiiner 
proposal by Cook and Austin could 
have practical implications too exten- 
sive to list. I will mention only a few. 
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material This could result in a further ^ exposed h og on. 
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number of postmortem examinations. ly rendered unconscious. Respiratory : 
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This case may appear to be an 
example of basal ganglion lesions due 
to histotoxie cerebral hypoxie insults,' 
beeause it has been suggested that 
sulfide agents interfere with mito- 
chondrial eytochrome oxidase? as does 
cyanide. However, there is an increas- 
ing body of evidence to support the 
notion that systemic hypotension, 
rather than a specific type of hypoxia 
(anoxic, anemic, or histotoxic), plays a 
erucial role in the pathogenesis of such 
focal brain lesions in cerebral hypox- 
ia, Bierley has shown convincingly 
that regardless of the type of cerebral 
hypoxie insult, no focal brain lesions 
developed in animal experiments un- 
less there was acute systemic hypo- 
tension, and that these lesions are 
located in border zones of the cerebral 
cortical and subcortical arterial circu- 
lation? as demonstrated by De Reuck 
and Vander Eecken. In experimental 
carbon monoxide poisoning, Ginsberg 
et al demonstrated that a statistically 
significant relationship exists be- 


tween systemie hypotension and cere- 
bral lesions. Further, a careful review 
of descriptions of experimental sul- 
fide poisoning in the literature" indi- 
cated that indeed systemic hypoten- 
sion was likely to have occurred 
during the toxic exposure. Therefore, 
the most recent evidence suggests a 
unified pathogenetic mechanism for 
the production of focal hypoxic cere- 
bral lesions, the so-called selective 
vulnerability ef the brain, which has 
challenged both clinical and experi- 
mental neurologists for explanation 
over the past half century.* 

De Reuck and Vander Eecken 
advanced further arguments to ex- 
plain why arterial circulation does not 
become reestablished in the selected 
areas after resuscitation efforts have 
succeeded and focal cerebral infare- 
tions develop. We would agree with 
their interpretation that the no- 
reflow phenomenon, rather than is- 
chemia caused by arterial compression 
secondary to brain swelling or cere- 


Computerized tomogram (CT) of head at level represented by parallel sold lines (top left) 
revealed bilateral lucent areas (top right). Outlines of lentiferm nuclei obtained from 
brain section at level corresponding to CT scan (bottom left) was superimposed on CT 
scan image (bottom right). 
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bral herniation," is responsible. Al- 
though there has been no systemati 
study of the intracranial pressure, it 
seems likely that intracranial hyper- 
tension of consequenee is uncommon 
in patients whose vital signs become 
stabilized after hypoxic cerebral in- 
sults.*-'! 
FUMISUKE Matsuo, MD 
JAMES W. Cummins, MD 
Department cf Neurology 
RoBERT E. ANDERSON, MD 
Department cf Radiology 
University of Utah 
Medical Center 
Salt Lake City, UT 84132 
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Corticosteroids 
and Chorea 


To the Editor.-In an article in the 
ARCHIVES (35:53-54, 1978), Green re- 
ported improvement after treatment 
with corticosteroids in the conditions 
of eight consecutive patients suffer- 
ing from Sydenham’s chorea (SC). 
Green suggested that the beneficial 
effect of corticosteroids on SC may 
involve alleviating “a mild inflamma- 


tory reaction of small vessels most , 


likely involving the caudate-putamen 
complex.” Another possibility worth 
consideration is that his results reflect, 
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| Hypokalemic Periodic. 


Paralysis 


To the Editor. —Hypokalemie periodic’ 
paralysis has been treated in many . 
ways, such as by the use of potessiüm 


n cet 


increase the patient’ s level n potas- 
sium’ and most recently by the use of 
acetazolamide.* This last method is 


thought not to alter potassium metab- 
olism’ but rather to work through the . 
creation of metabolic acidosis.’ How- ` 


ever, one patient had documented 


hypokalemie periodic paralysis that . 


was unresponsive to all of these modes 
of therapy. 


Report of a Case. ~The: patient, a 14- 


` year-old boy, had been having frequent 
attacks of paralysis of varying degrees, 
which were suffieient to keep him home 
from school four to five times each month. 


The disease had: been documented by a low 


- level of potassiam in the blood during the 
attaeks, with a normal level of potas- 


sium at other times, in addition to the 
characteristic picture of exercise-induced 


_and early morning attacks. Examination of 


a muscle biopsy specimen showed typical 
vacuoles. 


In the last two years, he had been receiv- _ 
` ing potassium chloride supplements of up 
to 120 mEq daily, without success. He had 


also been given 25 mg of spironolactone 


four times daily, with and without potas- _ 
sium chloride supplements during attacks © 
. (in an attempt to lessen their severity), also 
| without success. Finally, he had been given 
a combination of spironolactone. and = 
Pearse ner (Aldactazide), with a- 







dosage (250 mg four times daily) sufficient 


"to produce metabolic acidosis (blood.carbon . 
“dioxide content changing from. 32 to 20 
mEq/L). During this time, he may have - English report is being prepared. 


been clinically worse, with an increased | 


frequency of attacks, , such that eventually 
his mother refused to give him the medica- 
tion. When not suffering an attack, he has 
done well, with only some possible subelin- 
ical weakness persisting. — 


Comment.—My impressions from 


the literature are that among patients 
who can tolerate the medications, the 


success rate of treatment is fairly - 
high. This patient is clearly an excep- - 


Fredrickson DS, (eds): The Metabolic . 
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 zolamide - treatment in hypokalemie periodic 
paralysis: A metabolic and electromyographie 
or Study. Am J Med Sei 266:119-123, 1973. 


Eo treatment of hypokalemie periodic 
.. paralysis, probable mechanism of action. Arch 
“Neurol 32:385-392, 1975. : 


B the. Editor. —The review article by” 
. Risk et al (Arch. Neurol 35:494-502, - 
.. 1978) seems to have overlooked sub- 
. stantial data regarding subacute sele- 
rosing panencephalitis (SSPE) as it. 
“occurs in several Latin American. 
"countries. It is likely that they are 
unfamiliar with, or have no access 
the: Latin American medical li 
. ture. In faet, we : 
emphasized | the high. ineidenc 

SSPE i in South America based o 


| large num ber of cases a eoit Color t 
At the Fourth Pan-Ameriean 
 gress of E Newbery, a total io 


| we one af us "GT T. x and d shorti X. 


- group of.22 patients was reporte 


„registry that has permitted exteni ve ] 
epidemiological," EEG; clinical, and 
“ pathological %59 study of the 
patients. A report of 70 cases has been 
recently published.’ The registry now . 
‘has 100 documented eases of which. an 


logical survey in 1978, seven patients. 
of the 31 studied were still alive, with - 


.six months to eight years. In the 
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Subacute Sclerosing Panencephalitis 2 


after, other cases were diagnose i 
different areas of the country. 





1970 to the Fourth Internati 
Congress of Neuropathology i in Pa 
In the same year, the Ministr 
Health of Colombia created an SS 








At the time of the first epidemio- 


the duration of disease ranging from 


more recent report,’ ten patients were . 
alive and two particular patients were - 
described whose conditions had. sub- 
stantial, spontaneous, leng-term im- 
provement. These two returned to 
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almost normal intellectual function | 


after having a typical clinieal and 
EEG picture of SSPE and after being 
in a vegetative state for several 
weeks. A third patient recovered from 
the vegetative state and was left with 
moderate mental retardation and 
minimal motor sequelae. The other 
seven patients who survived were left, 
however, in a severe state of decorti- 
cation although no further progres- 
sion of the disease has been noted. It 
seems that the natural history of 
SSPE should include cases of sponta- 
neous recovery and that this entity is 
more frequent in developing areas of 
the world. 
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In Reply.—We wish to thank Toro eteal 
for bringing to our attention the 
Latin American literature on SSPE, 
which was not available to us duriffg 
the preparation of our recent article. 
The Latin American cases of SSPE, 
which exhibited substantial sponta- 
neous long-term improvement, cer- 
tainly warrant further fol'ow-up. Ele- 
vated measles antibody titers in 
serum and spinal fluid would be most 
important in the confirmation of the 
clinical and EEG diagnoses in these 
cases. The other epidemiological ob- 
servations mentioned by Toro et al are 
most interesting, and we will com- 
ment on them in a forthcoming paper 
on the epidemiology of SSPE in the 
Middle East. 
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Gomori’s Trichrome Stain 


To the Editor.—We read with interest 
the article by Dr M. L. Grunnet 
(ARCHIVES 35:692, 1978) on Gomori's 
trichrome stain and its use with 
myelin sheaths. The fact that the 
myelin sheath of intramuscular 
nerves stains red with modified 
Gomori’s trichrome stain is well 
known to muscle pathologists.’ Like 
Dr Grunnet, we have used this stain as 
a useful tool in the evaluation of more 


than 100 peripheral nerve biopsy 
samples in the past three years. 
However, to avoid an unacceptable 
amount of distortion and shrinkage of 
nerve fascicles caused by formalde- 
hyde fixation,’ we, unlike the author, 
prefer to apply this stain to longitudi- 
nal and transverse frozen sections of a 
portion of nerve specimen. With this 
technique, one also eliminates the 
trouble of paraffining and deparaf- 
fining nerve samples and can easily 
identify endoneurium, perineurium, 


epineurium, vasa nervorum, and gross 
density of myelinated fibers (Figure, 
left). At higher magnifications, axons 
of large myelinated fibers surrounded 
by myelin sheath (stained rec) are 
readily recognized (Figure, right). In 
addition, presence or absenee of 
inflammatory cells, Renaut’s bodies, 
myelin digestion chambers, and onion 
bulb formation are determined. 
Hence, important information ean be 
gleaned rapidly less than two hours 
after the biopsy specimen is obtained. 


Left, Transverse frozen section of sural nerve stained with modified Gomori's trichrome stain (x 100). Red dots within the 
fascicles are myelinated fibers. Right, Higher magnification ( x 1,000) of same section. Note small and large myelinated fibers 


with axon in center (arrows). 


454 


Arch Neurol—Vol 36, July 1979 








Letters to the Editor 






ig xia 






Biene we usually re- 
| 0 em of nerve during 







dled:studies in the future. 
dst YADOLLAH HARATI, MD 
RUM MATIA . 

g Department of. Neurology | 
‘Baylor Collegeof. Merne 
Houston, Texas ; 





cde eu 






































ams z” . Broke MH (eds): Muscle "t 
ig "WB Saunders Ge, 1973. A 

































pax A 





we exses. (2) The predominant- 





yneuropathy, 


e terminal parts of longer 
“nerves. Clinical signs of 
esiones are also present in 





^l date in the iater stage of 
disease suggest a mixed process of 
dem yelimat on: ard axonal degenera- 

jea. In aah oo AA 






dun. r dase, 3 wita the predominantly 
nenropathis form, the signs of periph- 
WTS system (PNS) lesions 








55, July 1979. 


cnniques, - flex, hypoto ind hy Be OV 
plastic sections, muscles) in tae distal eet of : a limb : 
| "and electron. _ 


-remains ample specimen _ 


., dohneon PC (eds): Pathology of 4 
ne. hdmi. WB Saunders: . 


cn. VP pure pial penned ; 
und in two cases of intox- - 
E the organophosphorus 
ctisides trichlorfon (Dipterex) and- 
ET neuronal degeneration . 
wald underlie the neuropathy in | 


rogi aie form is a mixed, senso- _ 


poly predomi- i 
or ard distal, involving . 


particularly in zhe proximal: 
f the limbs. The electro- - 


epit show that in the 







(in which they predominate and mask 
the signs of CNS lesions) eoexist with 
signs of CNS lesions (hyperactive 
reflexes, spasticity, etc) in the proxi- 


mal portion of the same limb, are in 


line with the data of Cavanagh,’ who 
demonstrated a distribution of con- 


current PNS and CNS degeneration in — 
. experimental dying-back disease pro- . 
duced by TOCP. Spencer and Schaum- _ 


burg’ described in n-hexane neuropa- 


thy such a combination of concurrent. 


PNS and CNS degeneration and 
proposed the term of “central-periph- 


eral distal axonopathy” be adopted to- 
designate a disease showing this 


pattern. The results of our clinical and 


_ eleetrophysiological examinations of ^ 
patients in the later stage of the 


disease showed that chances of recov- 


st. ery were good for patients with PNS 
S signs, although poor for patients | WI 
. CNS signs. 
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 Hematomyelia With Arteriovenous 
Malformation of the Cord: 
Successful Surgical Treatment 


To the Editor.—The most common 
consequence of these embryologie ab- 


normalities: is gradual progression  . 
from paraparesis to paraplegia.' Less — 
-. common is the acute onset of hemato- 
myelia, thrombosis of the malforma- 
“tion, or subarachnoid hemorrhage 


with associated deficits in function. 


. Report of c. Case.—A 6-year-old boy had 

progressive thoracic back pain of one — 
month's duration, with an acute spastic | 
paraparesis. Mental status, cranial nerve 


function, coordination of his arms and anal 
tone were normal. There was impairment 


to light toueh and proprioception in the | 


legs. Myelography showed a complete 
obstruction at the T-6 level due to an 
intramedullary mass lesion with dilated 
and tortuous vessels. The spinal fluid was 
discolored but not xanthochromie, acellular, 
with a prote:n content of 500 mg/dl and a 


glucose leve. of 52 mg/dl. At operation, | 


distended ‘tortuous vessels were seen 
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-reflexia p persisted in his lower extremitie 
. and play baseball. There is persistent mil 


' defects are present. His coordination and 
gait are excellent. E 3 


. mation is often à valuable presenting 
symptom. In our pazient, the spinal 

fluid findings. did not indicate suba- 
rachnoid hemorrhage. Ah 


associated with permanent di: 
it seems reasonable that the ca 
his paraplegia was ən the ba 


: tetraplegia" ;fesovered - after asp ira- 


| tomyelia. 


g L nidis FK, Weingarten SM: The: ace i 
"history of vascular malformations of the spinal` 






“At the T-6 TNR a bluish intramedilicty : 








extending to the right. After aspiration o 

7 ml of bloody fluid from tlie cyst, the cord . 
partially collapsed and C3F flowed pas 
former obstruction. Resection.of the nd. 
was not cone idence og ble. : 





: pospital A de was able to pus with slightly j 


gait. Ankle-clonus and hype 
Two years later, he can ~ide a bicycle, 


hyperactive - patellar | reflexes but. flexor. 
plantar responses. No motor or sensory 





Comment. —Hematomyelia. and jas 
presenting complications of a spina 
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ammonia, oxygen, tags, or "antibodies 
labeled with pesitren-emitting radioiso- 
topes of earbon, nitregen, oxygen, or fluo- 
rine. To be. able at last to. examine func- 
tional change in: the intact human. brain 
during complex integrated activity ...to 
|. be able to evaluate changes i in human. biai 
metabolism before, curing, and after an 
n epileptic. ‘seizure’ or a transient ischemie .- 
po E attack; to Be able | to ascertain iens : 


| Notes. From n NINCDS. ) -year-old woman died 


days after receipt of a 
splant from a forester | 
thought to be due to 


i- arré Syndrome. The. 
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“kal to ee TEN the research po ; 
‘sibilities, Dr Tower Teports, 2 FOR 
- almost unlimi edo noe ; 1 v i eus 
: What CAT. [computerizad axial domográs s ee D 


^. phy] brain seans have done for our ability B m ind st T. ar de ies jt A 
to visualize the anatomy and structural jon transplant pon ‘recently. NN 
athology of the intact. livin brain, P PETT ^ 7 s 
E gy do: ft ein nd scribed i in The Ne t England Journal - E 
function of the intact living ‘brain. TI ie cof :€03-604, 1979). Dr. 


PETT scan depende: on the: use of § : ihe: A. Hout and co-workers | We director. 
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A BREAKTHROUGH 
IN THE TREATMENT OF 
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A significant contribution 
in reducing mortality of patients with 
. Herpes simplex virus encephalitis 


| 
Controlled studies indicate that VIRA-A 


(vidarabine for infusion ) reduced the 
mortality caused by Herpes simplex 
virus encephalitis from 70% to 28% 
(Chi-square analyses, P = 0.03) (Fig. 1).! 


"ig. | Morbidity and mortality in biopsy-proved Herpes simplex 
virus encephalitis 
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ee VIRA-At 


PLACEBOt 
RAPY 
'P = 0.03 AT DAY 30 


Of 28 patients who were brain-biopsy 
positive for Herpes simplex virus, 


18 received VIRA-A and 10 received 
placebo.’ 


Early diagnosis and treatment are essential 


There is a direct relationship between 

the outcome of therapy and the state of 
f consciousness at the time that VIRA-A 
therapy is initiated. Once the comatose 
state is reached in the patient with 
Herpes simplex virus encephalitis, 
) therapy may be futile.! In the same 
double-blind placebo-controlled study of 
VIRA-A, over half the comatose patients 


died in spite of active drug therapy, 

and all the survivors were severely 
neurologically debilitated. But no deaths 
occurred among lethargic patients 
treated with VIRA-A, and six of seven 
survivors had only mincr or moderate 
neurologic complications.! 

After localization of an intracerebral 
lesion by brain scan, electroencepha- 
lography, and/or computerized axial 
tomography, brain biopsy is required to 
confirm the etiologic diagnosis by means 
of viral isolation in cell cultures. Detec- 
tion of Herpes simplex virus in the 
biopsied brain tissue can also be reliably 
done by specific fluorescent antibody 
techniques. 


Recommended Dosage: 
15 mg/kg/day for 10 days 


Note: There are no clinical studies 
available to indicate that VIRA-A 
(vidarabine for infusion) is effective in 
the management of encephalitis due to 
varicella-zoster or vaccinia viruses. 
VIRA-A is not effective against RNA 
viral or adenoviral infections. It is also 
not effective against bacterial or fungal 
infections. There are no clinical data to 
indicate efficacy against cytomegalovirus, 
vaccinia virus, or smallpox virus. 

Some degree of immunocompetence 
must be present in order for VIRA-A to 


achieve clinical response. 


Please see following paze for complete 
prescribing information, including 
contraindications, warnings, precautions, 
and adverse reactions. We 
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A significant contribution to medicine 


FULL PRESCRIBING INFORMATION 


Description. Vira-A for infusion (ara-A, vidarabine, adenine arabinoside) is a stentie antivirad 
drug for intravenous administration only. Vira-A (Vidarabine for infusion) is a purine rae 
cleaside obtained from fermentation cultures of Streptomyces antibioticus. Each miBiiter cf 
suspension contains 200 milligrams of vidarabine monohydrate equivalent to 187.4 mdh- 
grams of vidarabine. Each milliliter contains 0.1 miligram Phemerol* (benzethonium 
chloride! as a preservative: sodium phosphate dibasic, 0.957 milligrams, and sodium ohos- 
phate monobasic, 4.138 milligrams, as buttering agents. Hydrochloric acid may haveieen 
added to adjust pH. Vira-A is a white. crystalline solid with this empincat formula: 

Cio Hi 4NSO,*H;0. The molecular weight is 285.2: the solubility is 0.45 mg/ml at 259€; and 
the melting point ranges from 260? to 270°C. The chemical name is 9-[I-D-arabinofusanosyt- 
adenine monohydrate. with the following structural formula. 

Clinical Pharmacology. Following intravenous admin- 

istration. Vira- A is rapidly deaminated into arabinosyl- ' 
hypoxanthine (Ara-Hx}, the principal metabolite, which NH» 

iS promptly distributed into the tissues. Peak Ara-Hx 

and Ara-A plasma levels ranging from 3 to 6 ng/ml and N N 
0.210 0.4 ng/ml. respectively. are attained after slow in- =) 
travenous infusion of Vira-A doses of 10 mg/kg of body | 

weight. These levels reflect the rate of infusion and N 
show no accumulation across bme. The mean half-life N 
of Ara-Hx is 3.3 hours. Ara-Hx penetrates mto the cere- 
brosp:nal fluid (CSF) to give a CSF /plasma ratio of ap- 
proximately 1:3. 

Excretion of Vira-A is principally via the kidneys 
Urinary excretion is constant over 24 hours. Forty-one QO 
to 53°. of the daily dose is recovered in the urine as H OH 
Ara-Hx with 1 to 3°» appearing as the parent com- 
pound. There is no evidence of fecal excretion of drug H H 
or metabohtes. In patients with impaired renal function OH H 
Ara-Hx may accumulate in the plasma and reach levels 
several-fold higher than those described above. 

Microbiology. Vira-A possesses in vitro andin vivo 
antiviral activity against Herpesvirus simplex (Herpes simplex virus) types 1 and 2 

The antiviral mechanism of action has not yet been established. The drug is converted into 
nucleotides which appear to be involvec with the inhibition of viral replication. In KB cells in- 
lected with Herpes simplex virus type 1, Vira-A inhibits viral DNA synthesis. Vira-A iserapidiy 
deam:nated to Ara-Hx, the principal metabolite. in cell cultures. laboratory animals, and 
humans. 

Ara-Hx also possessesin vitro antiviral activity but this activity is significantiy less "an the 
activity of Vira- A. 
indications and Usage. Vira- A is indicated in the treatment of Herpes simplex virusen- 
cephatitis. Controlled studies indicate that Vira-A therapy will reduce the moertahty caused by 
Herpes simplex virus encephalitis from 70 to 2B%. Vita-A therapy does not appear to alter 
morbidity and resulting serious neurological sequelae in the comatose patent. Therefore, 
early diagnosis and treatment are essential. 

Herpes simplex virus encephalitis should be suspected in patients with a history cf an 
acute febrile encephaiopathy associated with disordered mentation, altered level ofo on- 
sciousness and focal cerebral signs. 

Studies which may support the suspected diagnosis include examination of ceretwos pure 
fuid and localization of an intra-cerebral lesion by brain scan, etectroencephalograpiy or 
computerized axial tomography (CAT). 

Brain biopsy is required in order to confirm the etiological diagnosis by means of veral isota- 
tion in cell cultures. 

Detection of Herpes simplex virus in The bropsied brain tissue can also be rehably cone by 
specific fluorescent antibody techniques Detection of Herpes virus-like particles by sectron 
microscopy or detection of intranuclear inclusions by histopathologic techniques only pro- 
vides a presumptive diagnosis 

There are no reports available to indicate that Vira-A for infusion is effectvein the "anage- 
ment of encephalitis due to varicella-zoster or vaccimia viruses, Vira A is not effective against 
infections caused by adenovirus or RNA viruses. ft is also not effective against bacte-al or 
fungal infections. There are no data to support efficacy of Vira-A agains! cytomegalowrus, 
vaccinia virus, or smallpox virus. 

Contraindications. Vira-A is contraindicated in patients who develop hypersensitive, reac- 
trons toit. 

Warnings. Vira-A should not be administered by the intramuscular or subcutaneous oute 
because of iis low solubility and poor absorption. 





Precautions. Treatment should be discontinued in the patient with a brain biopsy negative for 


Herpes simplex virus in cell culture. 

Special care should be exercised when administering Vira-A to patients susceptibie to fluid 
overioading or cerebral edema. Examples are patients with CNS infections and impaced re 
nai function. 

Patients with impaired renal function. such as post-operative renal transpiant recents. 
may have a slower rate of renal excretion of Ara-Hx. Therefore, the dose of Vira-A may need 
to be adjusted according to the severity of impairment. These patients shouid be carefully 
monitored, 

Patients with impaired liver function should also be observed for possible adverse-sffects 

Appropriate hematologic tests are recommended during Vira- A administration sinees he- 
mogiobin, hematocrit. white blood«ells, and platelets may be depressed during ther spy. 

Some degree of immunocompetence must be present in order for Vira-A to achieve Clinical 
response. 

Usage in Pregnancy: Vira-A given parenterally is teratogenic in rats and rabbits. Goses of 
5 mg/kg or higher given intramuscularly to pregnant rabbits dunng organogenesis induced 
fetal abnormalities. Doses of 3 mg/kg œ less did not induce teratogenic changes in pregnant 
rabbits. Vira-A doses ranging from 30 to 250 mg/kg were given intramuscularly to pregnani 
rats during organogenesis. signs of maternal toxicity were induced at doses of 100 mg/kg o 
higher and frank fetal anomalies were found at doses of 15010 250 mg/kg 

A sate dose for the human embryo or fetus has not been established 

Consequently, the use of Vira-A in pregnant patients should be limited to ife- threatening 
Jinesses where the possible benefits outweigh the potential nsks involved 

tis not known whether Vira-A is excreted in human milk. As a general rule. nursing should 
not be undertaken while a patientis under treatment since many drugs are excreted in hu- 
man milk. However. Vira A is rapidly dearunated in the gastrointestinal tract. 





Adverse Reactions. The principal adverse reactions involve the Gastrointestinei tract and 
are anorexia, nausea. vomiting. and diarrhea. These reactions are mild to moderate. and sel- 
dom require termination of Vira-A therapy 

CNS disturbances have been occasionally reported at therapeunc doses These are 
tremor, dizziness, hallucinations. confusion. psychosis, and ataxia 

Hematologie chineal laboratory changes noted in controlled anciuncontrolled studies were 
a decrease in hemoglobin or hematocrit, white blood cell count. and platelet count. SGOT 
elevations were also observed. Other changes occasiona’y observed were decreases in 
reticulocyte count and elevated total oitirubin. 

Other symotoms which have been reported are weight loss. malaise. pruntus rash. hema- 
temesis, and pain at the injection site. 

Overdosage. Acute massive overdose of the intravenous loen has been reported without 
any serious evidence of adverse effect Acute water overloacing would pose a greater threat 
to the patient than Vira- A. due to its low solubility. Doses of Vea-A ever 20 mg/kg /day can 
produce bone marrow depression with concomitant thrombocyloperia and leukopema. If a 
massive overdose of the intravenous form occurs. hematoloeac, liver. and renal functions 
Should be carefully monitored. 

Acute massive oral ingestion is not expected to be toxic because drug absorp ion trom the 
gastrointestinal tract is minimal, The oral LD for Vira- A is greater than 5.020 mg/kg in mice 
and rats. 

Dosage and Administration. CAUTION— THE CONTENTS OF THE VIAL MUST BE 
DILUTED IN AN APPROPRIATE INTRAVENOUS SOLUTION PRIOR TO ADMINISTRA- 
TION. RAPID OR BOLUS INJECTION MUST BE AVOIDED. 

Dosage. Herpes simplex virus encephalitis — 15 mg/kg/day for (0 days 

Method of Preparation. Each vial contains 200 mg of Vira A per mi of susper sion. The 
solubility of Vira- A in intravenous infusion fluids is limited. Each one mg of Vira- A requires | 
2.22 ml of intravenous infusion fluid for complete solubilization. Tharsfore. each one liter of 
intravenous infusion fluid will salubilize a maximum of 450 ma of Vre A. 

Any appropriate intravenous solution is suitable for use as a dduert EXCEPT t iclogic or 
cotladal fluids (e.g.. blood products. protein solutions, etc ). 

Shake the Vira-A vial well to obtain a homogeneous suspeasionsbefore measuring and 
transferring. 

Prepare the Vira-A solution for intravenous administration ty aseptically trans erriag the 
proper dose of Vira-A into an appropriate intravenous infusios Hui Theintravenous infusion 
fluid used to prepare the Vira-A solution may be prewarmed to 35?ttc 40°C (95? so 100°F} to 
facilitate solution of the drug following its transference Depeadingon the dose to be given. 
more than one liter of intravenous infusion fluid may be requised. Thoroughly agzate the pre- 
pared admixture until completely clear. Complete solubilization of the drug. as indicated by a 
completely clear solution, :s ascertained by careful visual inspection. Final filtration with anin- 
hne membrane filter (0.45 a pore size or smaller) is necessary. 

Once in solution. the drug has been found to be chemicallystabie at room temperature (be- 
iow 86°F) for at least two weeks Dilution shouid be made jusi prio to administration and 
used at least within 48 hours. Subsequent agitation, shaking.or incecsion of the dottle is un- 
necessary once the drug is completely m solution. 

Administration. Using aseptic technique. stowly infuse the tota: d ady dose by intravenous 
infusion (prepared as discussed above) at a constant rate over a 12- to 24-hour period. 

How Supplied. N 0071-4150-08 (Steri- Vial* 4150) Vira-A (Vicarabene for infusion). a sterile 
suspension containing 200 mg/m!, is supplied in Semi Ster- Vals. packages of 16 

Animal Pharmacology and Toxicity. Acute Toxicity: The irirapesitoneat LD«4 for Vira-A 
ranged from 3,890 to 4,500 mg/kg in mice, and from 2,239 te 2,51? mg/kg in rats. suggesting 
a low order of toxicity to a single parenteral dose. Hepatic megalocytosis was observed in 
‘als after single. intraperitoneal injections at doses near and exceed ng the LD... value. The 
hepatic megalocytosis appeared to regress completely over several months. Acute intrave- 
nous values Could not be obtained because of the limited solubility o? Vira-A 

Subacute Toxicity. Rats, dogs. and monkeys have been grven daly intramus cular injec- 
tions of Vira-A as a 20*e suspension for 28 days. These animal species showed dose related 
decreases in hemoglobin. hematocrit, and lymphocytes. Bor? marrow depression was also 
observed in monkeys. Except for localized, rmnyection- site injury and weight gain mhibition or 
‘OSS, rats tolerated daily doses up to 150 mg/kg, and dogs tolerated dary doses ap to 50 mg; 
kg. Megalocytosis was not seenin the rats dosed by the intramuscular route for 28 days. 
Rhesus monkeys were particularly sensitive to Vira-A. Day Mtramuscular doses of 15 mg/kg 
were tolerable. but doses of 25 mg/kg or higher induced progresswely severe c&nical signs of 
CNS toxicity. Three monkeys given slow intravenous infusrons of “ira-A in solution af a dose 
of 15 mg/kg daily for 28 days had no significant adverse reacions 

Tumorigenicity. Chrome parenteral (IM) studies of vidarabine have been conducted in 
mice and rats. 

in the mouse study, there was a statistically significant increase n liver tumor. noidence 
among the vidarabine-treated females. In the same study. seme vdarabine-treated male 
mice developed kidney neoplasia. No renal tumors were fourd in the vehicle treated control 
mice or the vidarabine-treated female mice. 

in the rat study, intestinal, testicular. and thyroid neoplasia accused with greaier frequency 
among the vidarabine-treated animals than in the vehicle-treated controls. The mcreases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males and the iow-dase (30 mg/kg) 
females were statistically significant. 

Hepatic megalocylosis, associated with vidarabine treatment. fas been founc in short and 
iong-term rodent (rat and mouse) studies. Iris not clear wheter o: not thus represents a 
oreneopiastic change. 

Mutagenicity. Results ofin vitro expenments indicate that vidaratine can be corporated 
into mammalian DNA and can induce mutation in mammatiaa cell {mouse L5178Y cell hine). 
Thus far. in vivo studies have not been as conclusive. but there 1s some evidenc (dominant 
:ethal assay in mice) that vidarabine may be capable of prodecing mutagenic eflectsin male 
germ cells. 

it has also been reported that vidarabine causes chromoseme breaks and gags when 
added to human leukocytes in vitro. While the significance ofthese effects in terms of muta- 
genicity is not fully understood. there ts a well-known correla on between the abiliy of vari 
ous agents to produce such effects and their ability to produce hertable geneticdamage 


E 





Reference: 1. Whitley RJ. Soong S- Dolin R. et at Adenine arabi noside therapy of oops 
proved herpes simplex encephalitis: National Institute of Allergy aad Intectious Diseases 
Collaborative Antiviral Study. N Eng! J Med 297 289-294. August 11.1977 * 
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. SERVICES 


-AMA Insurance Programs—The AMA offers an aoistand: 
ing portfolio of insurance protection designed specifically 
'. for AMA members and. their families. These group plans 
provide substantial coverage at a cost considerably low 
-than what. you would have to pay on an individual basis. 
The programs include: 




















- Group Life Insurance —Available in amounts of $25,000, 
~ $50,000 and $100,000 with broadened accidental death 
and dismemberment coverage. (Texas excluded). Pre- 
 miums for physicians 31 to 40. years of age, for example, 
are: $75 a year for $25, 000; $150a year for $50,00C and 
.. $300 a year for $100,000. New members under age 36 
"who apply within 90 days. of membership: may obtain 


- tails and paying the premiurm. 















L4 


ath 


Excess Major Medical. Provides up to $1 million for each 
. insured member of your family over and above a deducti- 
» ble of your choice (515,000, $20,000 or $25,000). For the 
/.: $15,000 deductible plan the premium for an individual 
- under 40 can be as low as $41.40 for an entire family. 


. Disability Income Insurance. Provides benefits for dis- 
. abilities, resulting from both accidents and sickness, of 
. $500 to $3,000 a month. Benefits are payable for life (if 
. disabled prior to age 50) orto eae $5 or 70, depending on 
your plan. 


“In-Hospital” Insurance Plan. P lans of $50, $75, or $100 a 
. day are available. Premium for the $50 a day plan for 
members between 35-50 is just $27.50 twice yearly. 


` "Accidental Death & Dismemberment Plan. $100,900, 
-. $200,000 or $300,000 of protection is available for mem- 
x bers coverage. Costi is only 60e per thousand per year. 


Office Overhead Expense: Program. Paya. up to $5:000 
monthly to reimburse office overhead expenses during 
the doctor's absence due to accident or sickness disability. 







For complete details on the AMA insurance Programs: 
circle A on the Reader er Information | “ard. | 





New Physician's Cost Containment Checklist — The 
AMA's Department. of Professional Review has developed 


» $25, 000 of insurance merely by: giving identification: de- 


os addition, the. Directory contains S 


the Congress. and the Executive eagle ma arier Ine: 


. Session of. 





a physician's. cost containment checklist that lists more 
than 30 suggestions for physici ians to consider in attempt- 

ing to hold down the cost of health care in both the hospital - 
and office setting. The checklist covers such areas as: . 
practice management techniques, optimal use of physi- 
cian services and time, and the role of the physician as. 
a cost containment. ca alys |the community. Copies 
are free. Write: AMA Order. Dep, PO. Box seh Monroe, 

WI 53566. | 7 | 


















Directory (The Green Book) c contains 
information of importance to those 
concerned with graduate medical 
education. It lists. all Residency. Pro- ; 
grams for each specialty. which ` were 
accredited as of June 30, 1978. ‘In 








the ` ‘Essentials’ for a. 
program to be accredited in each specialty, the "Require- 
ments for Certification" in each specialty, and summary 
licensure information. OP-380. $4. 50 per copy. Tc order, 
see "Ordering information" Section. 











Guides to the Evaluation P E Impairment — 
This AMA publication contains a series of practical guides 
for the rating of physical and mental impairment of all 
systems of the body. It will assist you in distharging your 
responsibilities to patients seeking benefits from agencies 
and programs serving the disabled. Each guide provides 
recommended. percentage values dicted | to the criteria 
given. Numerical values offer a practical means of ex- 
pressing and calculating the extent of permanent impair- 
ment and encourage accurate, equitable, and uniform 
evaluation. OP-298. $10 each. To order, see “Ordering 
Information” Section. | d 








NEWSLETTER t n 


Legislative Roundup—Publ ühed weekly while Congress . 
is in session by the A AMA's Council on Legislation, this n 
four-page newsletter | summarizes important actions by 4 
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publications, and meetings of importance to the practicing physician 
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sessons) is *40. To subscribe, write: Legislative Round- 
up, AMA, 55 N. Dearborn St., Chicago, IL 60610. Please 
en@ose payment. 


MEETINGS 


CME Weekenders for 1979 — 
Dusung 97S the AMA will spon- 
sor 21 regiomal continuing medi- 
cal education meetings around 
the country. These CME Weekenders are either two- ae 
(Sæurday amd Sunday) or three-day (Friday to Sunday) 
mestincs. Many o: the three day meetings will be held in 
some o America’s most interesting and beautiful cities 
anc resorts, offering you tae opportunity to combine your 
CME with sme well-earned relaxation and recreation. 
Zach meeting features a wide variety of high quality, 


-` wel-designed Category 1 courses of interest to most 


physicians. 
CME Wekender Meetings from Spring to early 
Fall, 1979, are as follows: 


* Dallas TX, May 2-6 

* Savannah, GA, May 19-20 

* Lake ef the Ozarks, MO, June 1-3 
* Mmnespolis, MN, July 21-22 

* Salt Lake City, UT, July 27-29 

* Madison, WI, Aug. 25-26 

* Williamsburg, VA. Sept. 14-16 

+ Huron. OH, Sept. 27-30 

* HonoLilu, HI, Oct. 22-26 

* Rochester, NY, Oct. 13-14 


Fo- fur her information, circle B on the Reader Infor- 
metion Cad, &àrfd indicate the Weekender in which 
yow are interested. 


Hospita: Medical Staff Leadership Seminars— The medi- 
cal staffs roe in hospital decision-making is examined in 
these AMA seminars developed specifically for medical 
stas person»el. Topics covered include: responsibilities of 
the medical staff and the hospital governing board, the 
stafs irflueace in improv ng public relations, and a review 
of JCAH stendarcs. For details, circle C on the Reader 
infermation ard. 


Paent Safety Seminars — These two day seminars are 
designed to increase practicing physicians’ awareness of 
maoractice insurance, petient safety, and medical liability, 
«and to increase physicians’ knowledge of factors that may 
comtribute t the risk of a malpractice claim in an indi- 





vidual physician-patient relationship. For further informa- 
tion, circle D on the Reader Informetion Card. 


Enhancing Your Financial Skills 
Workshops — The purpose of these 
one-day workshops is to introduce 
physicians and their spouses to the 
tools and concepts needed to make 
sound financial decisions. Topics in- 
cluded are: newest budgeting tech- 
niques, investment strategies, insur- 
ance requirements, real estate investments, and the basic 
principles of tax and estate planning. For more informa- 
tion, circle E on the Reader Card. 


Closing a Medical Practice Workshops — Designed to 
inform physicians and their spouses of the considerations 
in planning for retirement, and closing a practice due to 
death, retirement, or a move. Includes: the philosophy of 
retirement, when to start getting persona’ affairs in order, 
winding down for retirement, and how to sell a medical 
practice. For further details, circle F on the Reader Infor- 
mation Card. 


ORDERING INFORMATION — To orcer publications 
listed above, indicate title, OP number, end quantity de- 
sired. Please enclose payment (payable tc AMA) with your 
order. Mail to: Order Dept., AMA PO. Box 821, Monroe, 
Wisconsin 53566. 
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B CME Weekenders (location 
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The keys to a more efficient 
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AMA Practice Management Publications 


An efficient medical practice requires sound business 
management. By applying proven management tech- 
niques, you can improve the efficiency and profitability of 
your practice and--most important of all--have more time to 
devote to your patients. 

These AMA Practice Management Publications, de- 
veloped with the help of medical management consultants, 
are designed to provide you with the latest techniques and 
procedures in the management of your practice. Whether 
you are a new physician who must make immediate deci- 
sions about setting up your practice or an established 
physician who wants to increase the efficiency of your prac- 
tice, these publications are an invaluable source. 


TO ORDER: Write Order Department, American Medi- 
cal Association, 535 N. Dearborn, Chicago, IL. 60610. 
Please specify title, OP number, and include payment with 
your order. 


Publications 

1 The Business Side of Medical Practice (OP-410) $2.00 
Guide to basic management principles. Includes: decid- 

ing how to practice; selecting a location; setting up an 


. Office; financing; legal hurdles; insurance; mechanics of 


providing good medical service; billings and collections; 
human relations. 


2 Planning Guide for Physicians' Medical Facilities (OP- 
439) $2.00 
` Provides guidelines and general principles to help you 
determine the criteria for selecting a medical office that 
best suits your needs. Includes: basic planning before 
building; office construction, inside and out; your office 
interior; office condominiums. 


3 Medicolegal Forms with Legal Anaysis (OP-109) $1.25 

Contains medicolegal forms, with legal analysis and 
citations of court decisions, for the more common interac- 
tions between patients and their physicians and hospitals, 
such as: consent and informed consent; patient's right to 
privacy; confidentiality of records; physician-patient rela- 
tionship. 


4 Preparing a Patient Information Booklet (OP-441) $.30 
A guide for preparing a general information booklet for 
your patients on your specialty and type of practice. 


5 Talking with Patients (OP-450) $.30 
Provides proven psychological principles and specific 


examples on how to improve office-patient relations in. 


telephone communications. 


6 Medical Collection Methods (OP-448) $25.00 

A "how to’ cassette/workbook program designed to 
train medical assistants in the most effective collection 
techniques. 
Extra Workbooks (OP-449) $2.00 each 


7 Professional Corporations in Perspective (OP-102) 
$3.25 
1977 publication which features: economic factors, ad- 
vantages and disadvantages of incorporation; effect of 
ERISA on professional corporations; choosing a retirement 
plan; and managing a professional corporation. 


8 New Doctor's Kit (OP-458) $10.00 

Contains: The Business Side of Medical Practice; Plan- 
ning Guide for Physicians' Medical Facilities; AMA Publi- 
cations Lists; Group Practice Guidelines; Current Pro- 
cedural Terminology order form; Uniform Health Insurance 
Claim Form; Medicolegal Forms; Talking with Patients; 
Preparing a Patient Information Booklet; AMA membership 
information; Placement Service; and bibliography on bil- 
ling systems, recording keeping systems. etc. 


9 Group Practice Kit (OP-457) $7.50 

Contains: Group Practice Guidelines; Professional 
Corporations in Perspective; medicolegal reprints on such 
subjects as: professional liability, confidentiality, informed 
consent, etc.; samples of model legal agreements for a 
physician and employed associate, office sharing. medical 
partnerships, and forming a corporation. 
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Omer Depaimani, OF-41 
American Medical Association 
5= N. Dear»orn St. 

Ciicagp, llliois 60610 


Please senc me |. | .. copy(ies) of PHYSICIANS’ 
CERRENT =ROCEDURAL TERMINOLOGY, 4th Edition. 
Or -41. ($1220 per copy in U.S., U.S. Poss., Canada, and 
Mexico. $12.59 all cther countries.) 
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Please Print 








Two seconds is allit takes to jot down a CPT ‘ive-digit numerical code for 
a medical, surgical, or diagnostic procedure. 


Five seconds is the minimum time it takes to write out a description of 
the same procedure. 


And that’s the big reason Physicians’ CURRENT PROCEDURAL 
TERMINOLOGY can dramatically reduce paperwork time for you or 
your administrative staff. Instead of having to write out descriptions of 
procedures on medical reports, you simply insert the CPT codes iden- 
tifying the procedures. It's fast, simple, precise. 


CPT provides a uniform coding system to accurately designate 
medical, surgical, and diagnostic services ‘n terms that provide a uni- 
form language among physicians, patients, and third parties. This new 
fourth edition of Physicians CURRENT PROCEDURAL TERMINOL- 
OGY is the most comprehensive and current system available and 
incorporates over 2,000 new and revised procedures. Each procedure 
is listed individually with a clear description and five-digit identifying 
code. 


New CPT Updating Service is availabl2 at no additional cost. To 
insure your CPT stays up to date as new terminology is added, you can 
receive new and revised procedures on a regular basis. Updates are on 
self-adhering pages to be affixed to the peges they replace. 


Order today! Buy two—one for yourself, 
one for your medical records clerk! 
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INJECTION: 1.0 mg/ml 









AB ay Da xu soncomi itantl y wi ith S NEMET* containing 
ar levodopa, ‘or with: levodopa, in which case periodic dosage 
maa Mi be EET red to maintain TOPI imum res Edid | 


Eser ‘imule a ac ion, een ued supervision is advisable. Closely. 
je patients with tendencies to tachycardia and those with prostatic 
Dysuri a may occur and large doses may cause complaints of 
dinability to move particular muscle arcups. May produce 
casionaly severe with fatal hyperthermia: administer with 











rridisease, those who do manual laborin a. 
int. and those with disturbances i in sweati ng. 


prescribing information fo for COGENT à No | 


| isalsohighly - 
| effective against. ; 
: extrapyr a nidal symptom 


.| many IDE can continue on- 


| | however, neuroleptic drug dosage 
| may haveto be reduced or discon- 
“| tinued. When COGENTIN is given. 
{| concomitantly with neuroleptic ; 

- | drugs, such as phenothiazines. and. 
d EAS eite or other drugs with- 
| anticholinergic activity patiems ^ 
should be advised to report gastro- -> 


<. | occurred in patients taking. anti- ! 
_-| cholinergic-typeantiparkinsonism __ 
| drugs, including. COGENTIN,in - 

+ combination with 

| and/or tricyclic an 


| COGENTINis tto 4 mg once or twi 


| require more than recommiended: b. - 
. others do not need as much. ue cm 


: When extrapyramidal symptoms ty. 
. develop soon after initiation oftreat- ^ 
] ment with neuroleptic drugs, they - 





| drawn to determine the: continued | 


hot weather, especially when given concomitantly with other — 
rugs othe crronically ill, the alcoholic. those who have central 
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phenothiazines: < 
tidepressants. 


The recommended dosage of- 



















a day orally or parenterally. Dosage 
must be individualized according tc 
the need of the patient; Some patients 








tablet form should be used when... 
patients are able to take oral | 
medication. 




















Eus y Bs be transient. aeie : mg 


a | day DS a ral ie B 
one or two days. After oneortwo 
weeks, COGENTIN should be with: | 






need for it. If symotoms recur, 
COGENT! IN can be reinstituted. 
Certain extrapyramidal di sorders E 
that develop slowly may not responc 
to COGENTIN. COGENTIN is not 
recommended in tardive dvskinesia. 


For more detailed information, see 

















































Pantie ilu eee to ) Tablets COGENTI IN e Mesy- 


- years of age; use cautiously in older children. 
Warnings: Safe use in pregnancy not established. May impair mental and/or 


machinery or driving a motor vehicle. When given concomitantly with 
„phenothiazines or other drugs with anticholinergic activity, patients should be 
“advised to report gastrointestinal complaints promptly; paralytic ileus. some- 
times fatal, has occurred in patients taking anticholinergic-type antiparkin- 
"sonism drugs, including COGENTIN, in combination with phenothiazinesand/or 
tricyclic antidepressants. 


ince COGENTIN contains structural features of atropine. it may produce 
nhidrosis. Thus, administer with caution during hot weather, especially when 
given concomitantly with other atropine-like drugs to the chronically ill. the 
ilcoholic, those who have central nervous system disease. those who do manual 
ibor in a hot environment, and those with disturbances in sweating. If 
nhidrosis appears. the possibility of hyperthermia should be considered. 
educe dosage so that ability to maintain body heat equilibrium is not impaired. 
re anhidrosis and fatal hyperthermia have occurred. 


recautions: Because of cumulative action, continued supervision is advisable. 
losely observe patients with tendencies to tachycardia and those with prostatic 
ypertrophy. Dysuria may occur, but rarely becomes a problem. Large doses 
ay cause complaints of weakness and inability to move particular muscle 
“groups, requiring dosage adjustment — 


Mental confusion and excitement may occur with large doses, or in susceptible 
.patients; visual hallucinations reported occasionally. May intensity mental 
toms when used to treat extrapyramidal disorders due to neuroleptic drugs 
, phenothiazines) in patients with mental disorders; in such patients, 

reased doses of antiparkinsonian drugs can precipitate toxic psychosis. 
Observe patients carefully, especially at the beginning of treatment or if dosage is 
‘Increased. Tardive dyskinesia may appear in some patients on long-term therapy 
with phenothiazines and related agents. or may occur after therapy with these 
gs has been discontinued: antiparkinsonism agents do not alleviate 
tams of tardive dyskinesia. and in Some instances may aggravate them. 

ITIN is not recommended in tardive dyskinesia. Occurrence of glaucoma 
sibility; probably should not be used in angle-closure glaucoma. 


dverse Reactions: Adverse reactions may be anticholinergic orantihistaminic. 

mouth, blurred vision, nausea, nervousness may develop. If dry mouth 
auses difficulty. in swallowing or speaking, or loss of appetite and weight. 
uce dosage. or discontinue drug temporarily. Vomiting occurs inf frequently 
may be controlled by temporary discontinuation. followed by resumption at 
lower dosage. Constipation, numbness of the fingers. listlessness, and 
depression may develop. Occasionally, an allergic reaction, e.g., skin rash. 
develops: sometimes this can be controlled by reducing dosage, but occasion- 
ally requires discontinuation. 


ote: in parkinsonism, large doses generally cannot be tolerated by cider 
patients and thin patients. Patients with a poor mental outlook are usually poor 
andidates for therapy. Do not terminate other antiparkinsonism agents abruptly; 
feduce gradually. When benztropine mesylate is used concomitantly with 
levodopa or with a combination of carbidopa and levodopa, periodic dosage 
adjustment may be required to maintain optimum response. 


ow Supplied: Tablets in three strengths: 0.5 mg and 1 mg benztropine 
mesylate in bottles of 100, 2 mg benztropine mesylate in bottles of 100 and 1000. 
and 1. mg and 2 mg in singie-unit packages of 100; Injection, in 2-mi ampuls. 
containing per ml: 1.0 mg benztropine mesylate. 9.0 mg sodium chloride. and 
ater for injection q.s. 


more detailed information, consult your MSD representative or see full 
riding information. Merck Sharp & Dohme, Division of Merck & Co... inc. 
Point, Pa. 19486 


NEMET’ a combination of carbidopa and levodopa 


When SINEMET is to be given to patients who are being treated with levodopa, 
levodopa must be discontinued at least 8 hours before therapy with SINEMET 
isstarted. In ordertoreduce adverse reactions, itis necessary to individualize 
therapy. See the Warnings (below) and Dosage and Administration sections in 
the full prescribing information before initiating therapy. 
Contraindications: MAO inhibitors and SINEMET should not be given concom- 
itantly. MAO inhibitors must be discontinued at least 2 weeks prior to initiating 
therapy with SINEMET. 
. SINEMET is contraindicated in patients with RON hypersensitivity to this drug 
and in narrow-angle glaucoma. 


Because levodopa may activate a malignant melanoma, it Should not be used i in 
pns d SOS DIo uS. Si ae skin lesions ot history: ot mel anoma. 








late, MSD) or to any component of Injection COGENTIN: children under three 


physical abilities required for performance of hazardous tasks. such as operating — 


En Fori more detailed. information, consult your MSD representative or 







reactions may pic taimofdsed brain dopamine followitg 
opa. A patients. should. be cbserved carefuly for 


development of depression with concomitant suicidal tendercies. Treet with 


caution patients with past or current psychoses. Because cacbidopa permits. " 
more levodopa to reach the brain and, thus, more dopamine to be formed, i 
dyskinesias may occur at lower dosages and sooner with SINEMET than with 
fevodopa. Occurrence of dyskinesias may require dosage reduction. 


SINEMET should be administered cautiously to patients with severe cardiovas- 
cular or pulmonary disease, ronem: asthma, renal, hepatic or endocrine 
disease. 


Exercise care in administering SINEMET. as with levodopa, to patients with 
history of myocardial infarction who have residual atrial, nodel, or ventricular 
arrhythmias. In such patients, cardiac function shouid ba monitored with 
particular care during period.of initial dosage adjustment. in a facility with 
provisions for intensive cardiac care. 


As with levodopa. there is possibility of upper G.I. hemorrhage in patien:s with 
history of peptic ulcer. 


Usage in Pregnancy and Lactation: Although effects of SINEMET on human 


pregnancy and lactation are unknown, both levodopa anc combinations of 
carbidopa and levodopa have caused visceral and skeletal malformations in 


fabbits. Use of SINEMET in women of chil Idbearing poteatal requires that 


anticipated benefits of the drug be weighed against possible hazards to mother 
and child. SINEMET should not be given to nursing mothers. 


Usage in Children: Safety of sINEMET in patients under 18 has not been 
established. 


Precautions: As with ieuadona: P svaftistiofis of hepatic, hematopoietic, 
cardiovascular, and renal function are recommended during extended therapy. 


Patients with chronic wide- -angle glaucoma may be treated cautiously with. 
SINEMET provided intraocular pressure is well controlled and patent is 
monitored carefully for changes in intraocular pressure during therapy. l 


Symptomatic postural hypotension can occur. For this reason, SINEMET should 
be given cautiously to patients on antihypertensive drugs. When SINEMET is 
started, dosage adjustment of the antihypertensive drug may be required. (For 
patients receiving pargyline, see the contraindication on MAO nhibitors ) 


Since phenothiazines and butyrophenones may reduce therapeutic effects of 
levodopa. they should be administered with caution if concomitant administra- 
tion with SINEMET is necessary. Also, the beneficial effects of levodopa in 
Parkinson's disease have been reported to be reversed by phenytoin and 


papaverine. Patierits taking these drugs with SINEMET snculd be ccrefully 


observed for loss of antiparkinsonian effect. 


Adverse Reactions: Most common serious adverse reactions occurrirg with 
SINEMET are choreiform, dystonic, and other involuntary movements Other 
serious adverse reactions are mental changes including paranoid ideation and 
psychotic episodes. depression with or without development of suicidal 
tendencies, and dementia. Convulsions also have occurred: however, a causal 
relationship with SINEMET has not been established. 

A common but less serious effect i$ nausea. 


Less frequent adverse reactions are cardiac irregularities and/or palpitations. 
orthostatic hypotensive. episodes, bradykinetic episodes (tle “on-off” phe- 
nomenon), anorexia, vomiting. and dizziness. 


Rarely, G1. bleeding. development of duodenal ulcer, hypertension. phlebitis, 
hemolytic anemia, leukopenia, and agranulocytosis have occurred. 


Other adverse reactions reported with levodopa inclu&e Gry mouth, dysphagia, 
sialorrhea, abdominal pain and distress, ataxia, increased hand ‘remor, 
headache, numbness. weakness and faintness. bruxism, confusion, insomnia 
and nightmares, hallucinations and delusions, agitation and anxiety, malaise, 
fatigue. euphoria. muscle twitching and blepharospasm (may be taken as an 
early sign of excess dosage; consider dosage reduction at this time), ttismus., 
burning sensation of tongue, bitter taste, diarrhea, constipation. flatulence, 
flushing, skin rash, increased sweating, bizarre breathing patterns. urinary 
retention. urinary incontinence, diplopia, blurred vision, diated pups, hot 
flashes. weight gain or loss, dark sweat and/or urine, oculogyric crises. sense of 
stimulation, hiccups. edema, loss of hair, hoarseness. priapism, and aczivation 
of latent Horner ssyndrome. 


Abnormalities. in laboratory tests may include elevations of bioad urea niirogen, 


. SGOT, SGPT, lactic dehydrogenase, bilirubin, alkaline phosphatase. protein- 


bound iodine, and positive Coombs test. More commonly, levels of blood urea 
nitrogen, creatinine, and uric acid are lower. during administration of SINEMET 

than with levodopa. 

Overdosage: Management of. acute overdosage with S NEMET is basically the 

same as management of acute overdosage with levodopa: however. pyr.doxine 

is not effective in reversing the actions of SINEMET. 


How Supplied: Tablets: SINEMET-10/100 and Tablets SINEMET-25/250 are- 
supplied in bottles of 100. 








ii prescribing information. Merck Sharp & Dohme. Division of 
a Co., INC. West Point, Pa. 19486 - 4J6080 RANE BROS 
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Brainstem auditory evoked 
responses use click stimuli to 

; determine conductive versus 

- sensorineural hearing loss, to 

' detect tumors, demyelinating 
disorders or vascular lesions and 
to help determine brain death. 


Primary neurological apblications 
of visual evoked responses include 
optic nerve testing (for multiple | 
. sclerosis, pituitary tumor or | 
-increased intra anial pressure), 
. quantification of visual field cuts, - 
and monitoring visual function in 
the operating room. — 


The applications of somatosensory evoked responses. include. ineasurement of. 
nerve conduction velocities, electromyography, rapid measure of spinal cord - 
function in persons rendered unconscious or uncooperative: from trauma, - 
monitoring spinal cord function i in the operating t room, definition of clinically: 
inapparent lesions in persons suspected of multiple sclerosis and detection of 
lesions in the cerebral hemisphere. 


$ diolituds and P arder known stimulus conditions. These Dosen resu jits are! 
s esteb lished normals to offer the neurologist a valuable diagnostic tool. l 


200 i isa coments portatile system including stimulus generators, recording e editodes | 
sd e averaging Compu with Dui Ie dus wading bd PAP accurate numerical 


- For complete details on the CA-1000 system or to arrange a 


5 cemonstration please phone ar write Nicolet. 

5225 Verona Road 
Madison, Wisconsin 53711 
"Telephone: 608/ 271-3333. 


re D. Selters, W.A. Acoustic Tumor detection with brainstem electric response sanag ) Archives ot ett M 1977, 103:181-187. 
d Achor, x Auditory brainstem responses in neurological: disease. Arch, Neurol. (Chic.), 1975, 32:761-7 l 
$.. vi ally evoked potentials: Theory, techniques and ci nical applications. Survey ot Optha 
tais in Man: New Developments fed. J E. Dessen. Gi larendon Press, Oxford 4 
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"Taken at the first warning of migraine, Ergostat® Sublingual Tablets 
(ergotamine tartrate tablets) are effective. Since headache is aborted with ergotamine 
in about 90% of all attacks, it is not surprising why it is the drug of choice for severe 
migraine? Sublingual Ergostat reduces the potential for GI upset, yet ensures direct and 
rapid absorption. Low cost, agreeable mint taste and sublingual dosage form make 
Ergostat not only convenient, but pleasant to take anytime, anywhere without 
water. Ergostat is nonnarcotic, so it is safe and effective with 
repeated use when recommended dosages are not exceeded. 


Stops migraine right at the start. 


ostat 


(ergotamine tartrate tablets) 
2-mg Sublingual Tablets 


e PARKE- DAVIS ae ' See prescribing information for limitations on dosages. 
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Abbott Laboratories 
Ayerst Laboratories 
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ergotamine tartrate tablets i "id" RESPONSE 
| war Sublingual Tablets | Biologic: Ltd p. Lisci grits 35 SYSTEM BL-101 | 2 





G 
DESCRIPTION Each sublingual tablet contains 2 mg 
ergotamiwe tartrate. 


ACTIONS Ergotamine is an alpha-adrenergic blocking Geigy Pharmaceuticals 
agent witira direct stimulating effect on the smooth muscle Gilbert Laboratories 

of peripheral ane cranial blocd vessels and produces 
depresswn of central vasometor centers. Ergotamine also 
nas the properties of a serotcnin antagonist. 

Ergostat (ergatamine tartrate tablets) exerts a direct 
effect oncraniallood vessels, causing vasoconstriction, 
with coneomitant-decrease imthepulsations probably 
responsimie for migraine and'other vascular headache 
symptoms. Ergestat is thus genesally considered to be a 
specific agent far therapy in this condition. 

Because ergatamine is a ronnarcotic, it avoids the dan- 
gers inherent wen repeated use cf narcotics in the treat- 
ment of squen* migraine attacks. 


INDICA IONS Yascular headaches, such as migraine and 
cluster hæ=adache (histaminic:cepnalalgia). 


PRECAUTIONS Avoid prolcnged administretion or dosage M 
in excess. of tha-recommended because of tne danger of 
ergotisrmand gengrene. 

CONTRIINDICATIONS Contraindicated in sepsis, occlu- Merck Sharp & Dohme, 
sive vaseular disease (thromboangiitis obliterans, luetic Division of Merck 
arteritis, severe arteriosclercsis, coronary ar ery disease, 
thrombesiniebits, Raynaud sdisease), hepa'ic disease, 
renal disease, severe pruritis, hypertension, and preg- 
nancy. hypersensitivity to ergot alkaloids. 


ADVERSE REACTIONS When prescribed im correct dos- 
age in theabsemce of contramdications, ergctamine is a 
safe ancuseful-rug; few serous complications have been 
reported irom iteuse in the migraine syndrome. Unpleasant 
side effects whien may occur inc:ude nausee and vomiting, 
diarrhe& weakress in the legs, muscle pains in the 
extremites, numbness and “ngling of fingers and toes, pre- 
cordial cstress-:nd pain, and transient tachycardia or O 
bradycaxdia. Localized edema aad itching mey occur in the 
rare sensitive patient. Side effects are usually not such as to 
necessitate interruption of therapy. Organon Pharmaceuticals 


DOSAG= AND ADMINISTRATION All effor s should be 
made tomnitiate *herapy as soon as possible after the first 
symptoms of the attack are noted, because success is P 
Pproportienal to sapidity of treatment, and lower dosages will 
€ be effective. Athe first sign of an attack, or t» relieve the 





Nicolet Instrument Corp. .................... 33 | 
Bio-logic Itc specializes in the devel- 
opment of custom biomedical ap- 
plication software and hardware. | 
The BL-101 is designed to fulfill 

the needs of clinicians and research- 

ers alike. 


; ! ' Signal averaging end program con- 
symptoms of the full-blown attack, one sublingual tablet is Parke Davis & Company .... 21-24, 34-35 trol are per^ormec by an S-100 bus 


placed ender the tongue. Another sublingua tablet should : 
be placect under the tongue at half-hour intervals thereafter, Z-80 based microcomputer with 


if necessary, foa totalf6f three tablets. Dosege must not 

exceed "ree tablets in any 24-hour period. Limit dosage to S 48K of memory and FLOPPY DISC 

not more than 10 mg in any one week. STORAGE of both operating pro- 

HOW Ap ire yl Ergostat omnes tar- Sandoz grams and data. e 

trate tamlets) lingual Tablets. 2 mg, each in an individual : ` . 

nid ai | ee Bes —Ó— 2 TH TNI ae With our custom s»ftware the NON 

plastic = are e 5] 
DEDICATED COMPUTER is access- 

References ible for: 


* ENG data storage and analysis 
* Data base management 


1. Brazsau P: Oxytocics: Oxytocin, prostagkandins, and 
ergotalkalorss, in Goodman LS, Gilman A (eds): The 
Pharmacological Basis of Therapeutics, ed 5. New York, 


Macmillan Publishing Co. Inc. 1975, pp 837-880. system 

2. AMA Depariment of Drues: AMA Drug Evaluations, ed 3. » Medi ‘ 
Littleton, Mass, Publishing Seiences Group, Inc, 1977, pp edical accounts receivable 
358-459. system 


Word processor 
University of California High level programming 


PARKE-DAVIS University of Oregon languages 


For further information write: 
PARFE-DAVIS W 


Div of Warrer-Lambert Co bl 
Wills Eye Hospital 15, 3rd Cover — by bio Á logic ltd 


PD-J9-2595-:-P (12/78) Morris Plains, NJ 07950 
While every precaution is taken to insure accuracy, I f 


we cam > gua rantee against the possibility of an 636 Church Street 
casio c 2 ssio t ti f 
occasional change ko oie sla te preparation 0 Evanston, IL 60201 
(312) 475-4570 






You can help 
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(pemoline) 
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Day-long behavior therapy i 
without dosing problems 
at school 





Impressive all-day control. 


Cylert works extremely well, given an adequate period 
of trial. Single daily doses are as effective for behavior 
comtrel as multiple doses of methylphenidate or 
amphetamines. Blood levels are well sustained, 

- without necessity for multidose administration. 


No troublesome midday dose. 


Cyiert avoids problems of taking a drug at school. 
Nc involvement of school personnel. No peer 
teasing about noon-time dosing. The parents 
menage all medication, and the child carries no 
drugs (And note that Cylert is Schedule IV, not II.) 


^ 


ylert © 
(pemoline) arradan" 


Just once a day. At home. 





*AD9: Attention Deficit Disorder (formerly called MBD, 
Mirima Brain Dysfunction), or the Hyperkinetic 
vrdrome. Please see next page for Brief Summary. 
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Day-long behavior therapy 
without dosing problems 





Brief Summary of Prescribing Information 


INDICATIONS — CYLERT is indicated as an integral part of a total treatment pro- 
gram which typically includes other remedial measures (psychological, 
educational, social) for a stabilizing effect in children with a behavioral syndrome 
characterized by the following group of developmentally inappropriate symptoms; 
moderate to severe distractibility, short attention span, hyperactivity, emotional 
lability, and impulsivity. The diagnosis of this syndrome should not be made with 
finality when these symptoms are only of comparatively recent origin. Nonfocaliz- 
ing (soft) neurological signs, learning disability, and abnormal EEG may or may 
not be present, and a diagnosis of central nervous system dysfunction may or 
may not be warranted. 

Attention Deficit Disorder and Hyperkinetic Syndrome are among the terms 
being used to describe the above signs and symptoms. In the past, a variety of 
terms has been associated with these signs and symptoms, including: Minimal 
Brain Dysfunction, Hyperkinetic Reaction of Childhood, Hyperkinetic Syndrome, 
Hyperactive Child Syndrome, Minimal Brain Damage, Minimal Cerebral Dys- 
function, and Minor Cerebral Dysfunction. 


CONTRAINDICATIONS —CyLERT (pemoline is contraindicated in patients with 
known hypersensitivity or idiosyncrasy to the drug. (See ADVERSE 
REACTIONS.) 


WARNINGS — CYLERT is not recommended for children less than 6 years of age 
since its safety and efficacy in this age group have not been established. 
Clinical experience suggests that in psychotic children, administration of 
CYLERT may exacerbate symptoms of behavior disturbance and thought disorder. 
Data are inadequate to determine whether chronic administration of CYLERT 
may be associated with growth inhibition; therefore, growth should be monitored 
during treatment. 


PRECAUTIONS — Drug treatment is not indicated in all cases of the behavioral 
syndrome characterized by moderate to severe distractibility, short attention span, 
hyperactivity, emotional lability and impulsivity. It should be considered only in 
light of the complete history and evaluation of the child. The decision to prescribe 
CYLERT should depend on the physician's assessment of the chronicity and 
severity of the child's symptoms and their appropriateness for his/her age. 
Prescription should not depend solely on the presence of one or more of the 
behavioral characteristics. 

When these symptoms are associated with acute stress reactions, treatment 
with CYLERT is usually not indicated. 

Long-term effects of Cyr ERT in children have not been well established. 

Liver function tests should be performed prior to and periodically during 
therapy with CYLERT. The drug should be discontinued if abnormalities are 
revealed and confirraed by follow-up tests. (See ADVERSE REACTIONS regard- 
ing reports of abnormal liver function tests and jaundice.) 

CYLERT should be administered with caution to patients with significantly 
impaired hepatic or renal function. 

The interaction of CYLERT with other drugs has not been studied in humans. 
Patients who are receiving CYLERT concurrently with other drugs, especially 
drugs with CNS activity, should be monitored carefully. 

CYLERT failed to demonstrate a potential for self-administration in primates. 
However, the pharmacologic similarity of pemoline to other psychostimulants with 
known dependence liability suggests that psychological and/or phvsical depen- 
dence might also occur with CYLERT. There have been isolated reports of transient 
psychotic symptoms occurring in adults following the long-term misuse of exces- 
sive oral doses of pemoline. CYLERT should be given with caution to emotionally 
unstable patients who may increase the dosage on their own initiative. 

Usage during Pregnancy and Lactation. The safety of CYLERT ( pemoline) for 
use during pregnancy and lactation has not been established. 

Studies in rats haveshown an increased incidence of stillbirths and cannibaliza- 
tion when pemoline was administered at a dose of 37.5 mg./kg./day. Postnatal 
survival of offspring was reduced at doses of 18.75 and 37.5 mg./kg./day. 


at school 


Cyler E. pemoline 


Just once a day. At home. 








ADVERSE REACTIONS — Insomnia is the most frequently reported side effect of 
CYLERT; it usually occurs early in therapy, prior to an optimum therapeutic 
response. In the majority of cases it is transient in nature or responds to a 
reduction in dosage. 

Anorexia with weight loss may occur during the first weeks of therapy. In the 
majority of cases it is transient in nature; weight gain usually resumes within 
three to six months. 

Stomachache, skin rashes, increased irritability, mild.depression, nausea, dizzi- 
ness, headache, drowsiness, and hallucinations have been repcrted. 

Elevations of SGOT, SGPT, and serum LDH have occurred in patients taking 
CYLERT, usually after several months of therapy. These effects appear to be 
reversible upon withdrawal of the drug, and are thought to be manifestations of a 
delayed hypersensitivity reaction. There have also been a few reports of jaundice 
occurring in patients taking CYLERT; a causal relationship bet ween the drug and 
this clinical finding has not been established. 

The following CNS effects have been reported with the use of CYLERT; dys- 
kinetic movements of the tongue, lips, face and extremities, nystagmus and nystag- 
moid eye movements, and convulsive seizures. A definite causal relationship 
between CYLERT and these reactions has not been established. 

Mild adverse reactions appearing early during the course of treatment wit 
CYLERT often remit with continuing therapy. If adverse reactions are of a signifi- 
cant or protracted nature, dosage should be reduced or the crug discontinued. 










OVERDOSAGE —Signs and symptoms of acute CYLERT overdosage may include 
agitation, restlessness, hallucinations, dyskinetic movements and tachycardia. 
The treatment for an acute overdosage of pemoline is essentially the same as that 
for an overdosage of any CNS stimulant. Management is primarily symptomatic ' 
and may include induction of emesis or gastric lavage, sedation, and other 
appropriate supportive measures. 

Results of studies in dogs indicate that extracorporeal hetindialysie may be 
useful in the management of CyLERT overdosage, forced diuresis and peritoneal 
dialysis appear to be of little value. 


DOSAGE AND ADMINISTRATION —CYLERT (pemoline) is administered as a 
single oral dose each morning. The recommended sta®uifg dose is 37.5 mg./day. 
This daily dose should be gradually increased by 18.75 mg. at one week intervals 
until the desired clinical response is obtained. The effective daily dose for most 
patients will range from 56.25 to 75 mg. The maximum recommended daily dose 
of pemoline is 112.5 mg. 

Clinical improvement with CYLERT is gradual. Using the recommended sched- 
ule of dosage titration, significant benefit may not be evident until the third or 
fourth week of drug administration. 

Where possible, drug administration should be interrupted occasionally to 
determine if there is a recurrence of behavioral symptoms sufficient to require 
continued therapy. 


HOW SUPPLIED—CyLERT (pemoline) is supplied as monogrammed, grooved 
tablets in three dosage strengths: 

18.75 mg. tablets (white) in bottles of 100 (NDC 0074-6025-13) 

37.5 mg. tablets (orange-colored) in bottles of 100 (NIDC 0074-6057-13) 

75 mg. tablets (tan-colored) in bottles of 100 (NDC 0074-6073-13) 

CYLERT Chewable is supplied as monogrammed, groeved tablets in one dosage 
strength: 

37.5 mg. tablets (orange-colored) in bottles of 100 (NDC 0074-6088-13) 


Abbott Laboratories i 1 
North Chicago, IL60064 
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MOTOR POINT 
STIMULATOR 


* Helps locate electrodes for evoked potential and 
peripheral somatic nerve testing. 

* Aids in diagnosing peripheral nerve degeneration. 

* Compact, lightweight, rugged. Ideal for clinical use. 


Life-Tech's Motor Point Stimulator provides constant- 
current pulses for locating and measuring threshold 
excitability of somatic motor points. The stimulator can 
be carried in the pocket or bag and is powered by an 
inexpensive, readily replaceable battery. The 
instrument case includes a compartment for electrode 


paste and a spare battery. 
Life-Tech 
For additional information Instruments, Inc. 


write or cal |; BOX 356221- HOUSTON TEXAS 77035 -17131 783-6430 





POSITION 


AUDITORY EVOKED POTENTIALS Q 


A workshop in the practical S 
clinical applications of 
Electrocochleography 

and Brainstem Audiometry 


Sponsored by The Methodist Hospital and the Institutes of 
Otorhinolaryngology and Communicative Disorders, and 
Neurology, The Neurosensory Center of Hous:on. 


November 3, 4, 5, 1979 


This three-day course is designed to familiarize the physician 
and audiologist with clinical applications of the "early" auditory 
evoked potentials. Background information on the "middle" 
and "late" potentials and on cochlear potentials is also 
included. The course relies heavily on tutorials and workshops 
to familiarize the participant with instrumert operation, 
response measurement and interpretation of test results. 

A course syllabus will be distributed to each participant prior 
to enrollment. 


Alfred C. Coats, M.D. 
James F. Jerger, Ph.D. 
and Staff 

Enrollment limited 


Course Instructors: 


Tuition: $325.00 


Address inquiries to Alfred C. Coats, M.D., Cochlear Function 
Laboratory, The Neurosensory Center of Houston, 6516 Bertner 
Avenue, Houston, Texas 77030. 





AVAILABLE 


The Department of Neurolo- 
gy of the University of 
Oregon Health Sciences Cen- 
ter in Portland, Oregon, has 
a full-time academic posi- 
tion available June 1979. 
The position is for assistant 
to full-professor rank, de- 
pending upon training, expe- 
rience, and productivity and 
involves active participation 
in patient-care, teaching, 
and clinical research, partic- 
ularly in the activities of the 
NINCDS-supported Compre- 
hensive Stroke Center of 
Oregon. 

For information, write or call 
Frank M. Yatsu, M.D., Profes- 
sor and Chairman, Department 
of Neurology, University of 
Oregon School of Medicine, 
Portland, Oregon 97201. (503) 
225-7772. The University of 
Oregon is an affirmative action 
and equal opportunity em- 
ployer. 


POSTDOCTORAL PROGRAM 
IN NEUROEPIDEMIOLOGY 
AT UCLA 


Postdoctoral traineeships are avail- 
able for studies in neuroepidemiology 
leading to an MPH or MS degree. 
Emphasis is on epidemiologic meth- 
odology, biostatistics and neuroepi- 
demiology with opportunities for 
additional studies in immunology, 
neurology, neurosciences and other 
biomedical sciences. Duration 1 year 
or 2 years. Applicants should have 
prior clinical training in neurology. 
UCLA is an equal opportunity institu- 
tion. 


Address inquiries to: 
Roger Detels, MD, MS 
Professor and Head 
Division of Epidemiology 
UCLA School of Public Health 
Los Angeles, California 90024 





Cerebrovascular research fellow 
position available for one year 
starting July 1980 for full time 
stroke investigation related to the 
MacLachlan Intensive Care Stroke 
Unit. Research activities would be 
associated maim with carotid 
Doppler studies and the cerebral 
blood flow laboratory. 


Send curriculum vitae to: 








Dr. J. W. Norris 
MacLachlan Stroke Unit 
Department of Neuroscience 
Sunnybrook Medical Centre 

University of Toronto 
2075 Bayview Ave. 
Toronto, Canada, M4N 3 


WILLS EYE HOSPITAL RETINA SERVICE 


announces a course on 





co-sponsored by Thomas Jefferson University 


This course will emphasize the practical aspects of neuro-ophthalmology. 
it is designed for clinicians in both ophthalmology and neurology. 









GUEST SPEAKERS 


ALAN BIRD, M.D. JOEL S. GLASER, M.D. 
Professor of Clinical Professor of Ophthalmology 
Ophthalmology and Neurosurgery 
Moorfields Eye Hospital Bascom Palmer Eye Institute 
London, England University of Miami 
School of Medicine 
Miami, Florida 


WILLS EYE FACULTY 



















William Annesley, M.D. L. K. Sarin, M.D. 
William Benson, M.D. Peter J. Savino, M.D. 
Jay Federman, M.D. Norman J. Schatz, M.D. 
Richard Goldberg, M.D. Jerry A. Shields, M.D. 
Richard Lanning, M.D. John Siegfried, Ph.D. 





Alfred Lucier, M.D. William Tasman, M.D. 
Larry Magargal, M.D. and Others 


TOPICS 
indications for the use of new Diagnostic Modalities 
How to Distinguish Between Neurologic and Retinal Disease 
Congenital Abnormalities of Retina and Optic Nerve 
How to Distinguish Papilledema from Pseudopapilledema and Papillit.s 
Trauma to the Optic Nerve and Visual Pathway 
Optic Neuropathies 
Work-up and Management of Amaurosis Fugax and 
Retinal Artery Occlusions 
CNS Syndromes Associated with Retinitis Pigmentosa 


Phakomatoses 
Work-up and Management of Headache 

















DATE: 
September 
14 and 15, 1979 


EE: $250 
$100 for Residents 
(with letter from Department Chairman) 


PLACE: 
Hilton Hotel 
34-h and Spruce Streets 
Philadelphia, Pa. 19131 


AN A.M.A. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 


Ms. Ginny Suhoskey (215 - 972-5275) Name 
Retina Service 

Wills Eye Hospital AGIS 
1601 Spring Garden Street City 


Philadeiphia, Pa. 19130 
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Cafergot PRN 
is appropriate 
for 85% of 
your migraine 
sufferers... 


So why should , 


they take a 
beta blocker 


DM" 7 n adE 2 2 2 

i*to a maximum of six tablets per attack or | 
ten tablets per week, or two suppositories per 

attack or five suppositories per week | 


CAFERGOT® 


(ergotamine tartrate and caffeine) tablets, NF 
(ergotamine tartrate and caffeine) suppositories, NF 


CAFERGOT® P-B 


tablets/suppositories 


Indications: CAFERGOT® tablets/suppositories— to 
abort or prevent vascular headache. CAFERGOT® P-B 
tablets/suppositories—to abort or prevent vascular head- 
n complicated by tension and gastrointestinal distur- 
ances. 


Contraindications: Peripheral vascular disease, coro- 
nary heart disease, hypertension, impaired hepatic or renal 
function, sepsis, and pregnancy. Hypersensitivity to any of 
the components. 

Precautions: Although signs and symptoms of ergotism 
rarely develop even after long-term intermittent use of the 
orally or rectally administered drugs, care should be 


$1979 Sandoz. Inc 










exercised to remain within the limits of recommended 
dosage. 

Adverse Reactions: Numbness and tingling of fingers 
and toes, muscle pains in the extremities, weakness in the 
legs, precordial distress and pain, transient tachycardia or 
bradycardia, nausea, vomiting, localized edema, and 
itching. Drowsiness may occur with Cafergot P-B. 

Adult Dosage: Orally — Two tablets a! first sign of attack; if 
needed, 1 additional tablet every half hour until relieved 
(maximum, 6 per attack or 10 per week). Recta/ly— One 
suppository as early as possiblein attack; seconc in 1 hour, if 
needed'(maximum, 2 per attack or 5 per week) 


Overdosage: Symptoms include vomiting, numbness, 
tingling, pain and cyanosis of the extremities essociated 
with diminished or absent peripheral pulses; hypertension 
or hypotension; drowsiness, stupor, coma, convulsions and 
shock. A case has been reported of reversible bilateral 
papillitis with ring scotomata in a patient who received five 
times the recommended daily adult dose over a period of 14 
days. Treatment consists of induction of emesis gastric 
lavage, and catharsis; maintenance of adequate pu: monary 
ventilation; correction of hypotension; and control of 
convulsions. Treatment of peripheral vasospasm should 
consist of warmth, but not heat, and protection of the 
ischemic limbs. Vasodilators may be used with benefit, bul 


caution must be exercised to avoid aggravating an already 
existent hypotension. 


How Supplied: CAFERGOT® Tablets—Gynergen® (er 
gotamine tartrate, USP) 1 mg; caffeine, USP 100 mg. Bottle 
of 250 and SigPak® (dispensing unit) packages of 3( 
CAFERGOT® Suppositories—Gynergen® (ergotamir 
tartrate, USP) 2 mg; -caffeine, USP 100 mg. inacti 
ingredients: tartaricacid, NF, and cocda butter, USP Boxes 
12. CAFERGOT® P-B Tablets—Gynergen® (ergotami: 
tartrate, USP) 1 mg; caffeine, USP 100 mg; Bellafoline 
(levorotatory alkaloids of belladonna, as malates) 0.125 m 
sodium pentobarbital, USP (Warning: May be ha 
forming) 30 mg. Bottles of 250 and SigPak® (dispensi 
unit) packages of 30. CAFERGOT® P-B Suppositories 
Gynergen® (ergotamine tartrate, USP) 2 mg; caffeine, Ute 
100 mg; Bellafoline® (levorotatory alkaloids of belladons 
as malates) 0.25 mg; pentobarbital, NF, (Warning: May 
habit forming) 60 mg; inactive ingredients: tartaric a 
NF, malic acid, lactose, USP and theobroma oil. L 
Boxes of 12. 


Before prescribing, see package á 
insert for full product information 


SANDOZ PHARMACEUTICALS 


EAST HANOVER, NJ 07936 SANDOZ 


SDZ 390R 


